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10 $ C Q 0 

1. a — *<9 ¥ *) — *9 if * ^ *) 9"* ( TheraotagQ 

oarMloa ) S 9 V it •/ KH '/ >E>©JS*C J: * „ t5©£5 

sess dna# * ? - # i ma. 

4. 3' -*5 ' Jt.^7??l>T-tf»tt€:«rr*. WJUS i 
12. 18 : 

( • > tr — ( Thcreotag* pari Maa ) <0&fllft* 

(b) ■ v'Jf? < Thftraotaga oaHMoa) © DNA# 



(e) UJEttffl&fcy? W *?-K S3 ©T 7* if- 
A -9 h 7 4 -CM*, *LT 

( f > o?EKias«itrit>^?o7 

:fct$^t'i*, 7-«^-7«Jt7 (Tberootaga oarllJoa) 
oSBBSfr 6 tr- * * Jtf • v 9 c rherofltaga oart tloa ) DIM 4? 

13. -9-— =fc* - 7'J 9- v (Therootaja oari Mm) DHAjK »J * 5 
-V I K-f DNAffi?q. 

14. 7 : y$©^^»A#4 t i'^£]A ( oeiint5^ : [<D7; J B 

: 

1 1MRLPLP0GT ALAYRAYYAL D8SLSTSTGI PTNATYGVAR BLVftPlKDHI 
SI (VCttDYVAVA PDKKAATPRR KLLETYKAQB PKTPDLLI4Q LPYIftKLVBA 
101 UUKVLeVEC YBADDIlATL AVKGIPLPDE rPIYTGDKDU LQLVNBKIKV 
151 t/BJVKCISDt ELYDAQKVKE KYGVEPQQIP DLIAITGDE I DNIPCVTCIC 
201 EKTAVQLLBK YKDLBDILNH VEELPQKVfiK ALLRDBENAI LSKKLAfLET 
251 NVPtEIMQBB LBYQCYDREff LLPLUELEP ASt^SELQLY E&SEPYCY&I 
SOI VKDLYEPERL IEKLRBSPSP AIDLBTSSLD PPDWiVGIS YSFKFKBAYY 
351 IPLBHBWAQN LDEKEVLKKL ECEf LBDPCAtC IVGQNLKFDY KVLMVKCVEP 
401 VPPYFBTHIA AYtLEPNERff PNLDPUUF LGYKEJTSYQE LBSFSPPLFG 
451 PSPADVPVEK AANYSCEDAD ITY8LYKTLS LKIH&ADLEN VPYttf EIJPLV 
SOI NVLARCfSLNG VYVOTEPLKK LSEEYCKKIE ELAEEIYftIA CEPPNIHSPIt 
55] QVSRILPEKL GIKPRGKRHK TCOYSTRIBV LEELAGEHEI IPLILEYRKI 
601 QKLKSTYIDA IPKHVHPKTG B IHASPNQTG TATGRLSSSO PNIQNIPTKS 
651 EEGKEIRKAI ITPqDPNlflirV SADYSQIELR ILAHLSGDBN URAFEEGID 



701 VHTLTASRIF NVKPEEYTEE HRRACKHVNF SIIYGVTPYG ISVHLCVPVK 
751 EAEKUIVNYP YLYPffVffDYf QRWSEAXEK CYVRTLPGRK RDIPQLMARD 
BOl RNTQAEGERf AINTP ICGTA ADIIKIAH1E IBRELKERKH RSKMIIOVJID 
851 ELVPEVPNEB KDALVELVKD 8MTMVVKLSY PLEVOVTIGK TUS 

15. K^f^f : 1 <0 ONAEW ; 

I ATGCCGAGAC TATTTCTCTT TCATCGAACT CCTCTGGCCT ACACAGCGTA 

51 CTATCCACTC GATAGATCGC TTTCTACTTC CACCCGCATT CCCACAAACG 

101 CtACATACGG TGTGGCGAGG ATGCTGCTCA GATTCATCAA AGACCATATC 

151 ATTCTCCGAA AAGACtACGT TGCTGTGGCT T7CGACAAAA AAGCTCCCAC 

201 CTTCACACAC AAGCTCCTCC AGACTTACAA GGCTCAAAGA CCAAAGACTC 

251 CGGATCTCCT CATTCAGCAG CTTCCGTACA TAAAGAAGCT CGTCGAAGCC 

301 CTTGGAATGA AAG7GCTGGA GGTAGAAGGA TACGAAGCGG AC GA TATA AT 

351 TGCCACTGTG CCTGTCAAGG GGCTTCCGCT TTTTGATGAA ATAtTCATAG 

401 TGACCCGAGA TAAAGACATC CTTCAGCTTG TGAACGAAAA GATCAAGGTG 

4SI TGGCGAATCG TAAAAGGGAT ATCCGATCtG GAACTTTACG ATGCGCAGAA 

501 GGTGAAGGAA AAATACCGTG TTGAACCCCA GCAGATCCCG GATCTTCTGG 

551 CTCTAACCGG ACATGAAATA GACAACATCC CCGGTGTAAC TGGGATAGGT 

601 GAAAAGACTG CTGfTCAGCT TCTAGAGAAG TACAAAGACC TCCAAGACAT 

651 ACTGAATCAT GTTCGCGAAC TTCCTCAAAA GGTGAGAAAA GCCDTGCTTC 

701 GAGACAGAGA AAACGCCATT CTCAGCAAAA AGCTGGCGAT TCTCGAAACA 

751 AACGTTCCCA TTGAAATAAA CTGGGAAGAA CTTCGCTACC ACGGCTACGA 

801 CAGAGAGAAA CTCTTACCAC TTTTGAAAGA ACTGGAATTC GCATCCATCA 

851 TGAAGGAACT TCAACTGTAC GAAGAGTGCG AACCCGTTGG ATACAGAATA 

901 CTCAAACACC TAGTCCAATT TGAAAAACTC ATAGAGAAAC TGACAGAATC 

851 CCCTTCGTTC GCCATAGATC TTCAGACCTC TTCCCTCGAT CCTTTCGACT 

1001 GCGACATTGT CGGTATCTCT GTCTCTTTCA AACCAAAGGA AGCGTACTAC 



1051 ATACCACTCC ATCATAGAAA CCCCCAGAAC CTGGACGAAA AAGACCTTCT 
1 tOt GAAAAAGCTC AAAGAAATTC TGGAGGACCC CGGAGCAAAG ATCGTTGGTC 
1151 AGAATTTGAA ATTCGATTAC AAGGTGTTCA TCGTGAAGCG TGTTGAACCT 
1201 GTTCCTCCTT ACTTCGACAC GATCATAGCG GCTTACCTTC TTGAGCCCAA 
1251 CGAAAAGAAG TTCAATCTCG ACGATCTCGC ATTGAAATTT CTTGGATACA 
1301 AAATGACATC TTACCAAGAG CTCATGTCCT TCTCTTTTCC GCTCTTTGGT 
1351 TTCAGTTTTG CCGATGTTCC TGTAGAAAAA CCACCGAACT ACTCCTCTGA 
HO] AGATCCACAC ATCACCTACA GACTTTACAA GACCCTGAGC TTAAAACICC 
[451 ACGAGGCAGA TCTGCAAAAC GTGTTCTACA AGATAGAAAT GCCCCTTGTG 
1501 AACGTGCTTG CACGCATGGA ACTGAACGGT GTGTATGTGG ACACAGAGTT 
1551 CCTGAAGAAA CTCTCAGAAG AGTACGGAAA AAAACTCGAA GAACTGGCAG 
1601 AGGAAATATA CAGGATAGCT GGAGAGCCGT TCAACATAAA CTCACCGAAG 
I 65 1 CAGGTTTCAA GGATCCTTTT TGAAAAACTC GGCATAAAAC CACGtGGTAA 
1701 AACGACGAAA ACGGGAGACT ATTCAACACG CATAGAAGTC CTCGA6GAAC 
1751 TTGCCGGTGA ACACCAAATC ATTCCTCTGA TTCTTGAATA CAGAAAGATA 
1801 CAGAAATTCA AATCAACCTA CATAGACGCT CTTCCCAAGA TGGTCAACCC 
1851 AAACACCGGA AGGATTCATG CTTCTTTCAA TCAAACGGGG ACTGCCACTG 
1901 GAAGACTTAG CAGCAGCGAT CCCAATCTTC AGAACCTCCC GACGAAAAGT 
1951 GAAGAGGGAA AAGAAATCAG GAAAGCGATA GTTCCTCAGG ATCCAAACTG 
2001 GTGGATCGTC ACTGCCGACT ACTCCCAAAT AGAACTGAGG ATCCTCGCCC 
2051 ATCTCAGTGG TGATCAGAAT CTTTTGAGGG CATTCCAACA GGGCATCGAC 
2101 GTCCACACTC TAACAGCTTC CAGAATATTC AACGTGAAAC CCCAAGAAGT 
2151 AACCCAACAA ATGCGCCGCG CTGCTAAAAT CCTTAATTTT TCCATCATAT 
2201 ACGGTGTAAC ACCTTACGGT CTCTCTGIGA GGCTTGGAGT ACCTGTGAAA 
2251 GAAGCAGAAA AGATGATCGT CAACTACTTC GTCCTCTACC CAAAGGTGCG 
2301 CGATTACATT CAGAGCGTCC TATCGGAACC CAAAGAAAAA GGCTATGTTA 
2351 GAACGCTGTT TGGAAGAAAA ACAGACATAC CACAGCTCAT GGCCCGGGAC 



2401 AGGAACACAC ACGCTCAAGG AGAACCAATT GCCATAAACA CTCCCATACA 

2451 CCGTACAGCA GCCGATATAA TAAAGCTGGC TATGATACAA ATAGACAGGG 

2501 AACTGAAAGA AAGAAAAATG AGATCGAAGA TGATCATACA GGTCCACGAC 

2551 CAAC?GGTTT TTGAAGTGCC CAATGAGOAA AAGGAC6C6C TCGTCGAGCT 

2601 GGTGAAACAC AGAATGACGA ATGTGGTAAA GCTTTCAGTG CGGCTCGAAC 

2651 TGGATGTAAC CATCGGCAAA ACATGGTCGT GA 

r*a, m*9U4cE«co pNAKw, 

IB. 0*9U3fZ£tt<O DNAEW**^X>X DHA^< 9 9 

is. ce. coin x*** ai^gii7icEfi<oa*iiiXw^ 
am* 

is. me+oy* K>©fr****r u ja*ft**©»©x**. 

21. E*f*^ : I OT 5 yflSt 140- 998*3- Kf«, |»J* 
9U3cEtt© DNAErt. 

22. EWM : 1«7 7>*1/ 418^2682X * * „ 

DNAK*. 

23. EW*9 : I ©7: SOt*H 284- B834r 3 - Kt-S, DMA 
EW. 

24. : HOJnti' K** 850-2882T£S, 
23^ Ell cr> DNAEfl- 
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H ft? « 

*f&HI2* «»l&SJL-'*?^y T (eu Bacteria)'*-** *f * 
v <J 7 ( Therwotata a*r i tUa )fr 6 £ , ftSSfi DNA4* 

5?tt DNA#yX5-*tt, £«©filftJl DNAttff, CtCJfij/ 

'* 9 f~ ') T-Cty&V-* 9 1f • vt)+r? ( Theraotag< parltlaa ) 
<D#|*(i Hubert 1986, Arch. tMcr objol. . 144 :324-933IC£tt 3 
ftXt**. <fr_^#.^ Mf . v ( ^ ,artttca )U, *ttl*ftfl, 

mm. ejf»ttT*o, * LrssTc-aoricfc^rwttu. 

*-*9* • ( Tbernotaga ■a£itfM>fiB J: 

>a jscf i; T#x&amigftH* 2. 

dim*!/ /^--tfoj»B(;onxgi»sntfttv^, 

fiessoao** 1957, J. Bf ol. CFua. ■ 223:171-177, *f i tfBot ti a£ 



•fcCXoroUrs. I«9B. J. Biol. Chen. . £41 :5419-S427* 1» Iflg) " 
Xmttmm* #1*1* „ *-±9X * ^ 'J T-^ CTher«oUga »aritii»Q 
*>*© DNAtf'i > 9--tfo»**f Jttf MKCo^T«*nTi»aW 
Kttlttf '7;7f ;^ ( Therma squaticn ) 

yt- i flm©tea&**o dma^ >; y f -*t*x© 6 xa© 

KeWdiflfc* 1987. Bfofchylra . 45;844-65Hz 

DBAE--fc/VO~*KJ:*a>*J, *J:tf-#« DNA -t/l-D-Afl)? 

iilJt *1 62.0005OV K >/*y JR{4 t ITU SStlfc. 

■»^AA«T^Tf-yx ( Tfatrpul aquatlcng )^ 6<Q4g 0 ■/ 5 - - 
-tf<0* 2 ©*»<OX + -^t±, CMen£, 1976. i. Baetarlol. , 127: 
1550-1557 *iE«lS*l-CV^, :^»i:*f^Tli, fifiOttWtt 

«»$nf=^ v^^R^^^attfesa.ooo-ea^ooo-cA* tfiss 
trar 4.683.202«*J:tfjitBa4*»» 4.B65. laa^cEadnx^o, 

Ctlbtt PCRte*EttCXfc»>, 4rn^W*©** *5imiii-»X 



*ffl«jr3ff 4. B89. aia#, etffl«n^w» 2sa.oi7^, *>j:t; 

PCTfii Wfo 83/0669 1 H ( * n * ©H^* i r C ft B K J; -> Xtt*. 
*) tt, IT-iA • 77 7f ?X ( Theraoa aqotllcoa )^^0|^84 
kDa Oft^Stt PNA^.V > 5 - -tf <D*tt*i J: ^tt*«UtJaSlV * 

PCBir<!^^*(t>iK'; M 5--tfiOfl6M*E«bXl>4, - 
T 77 f- 9 X (T^ aaueticga ) « DNA 4? U > ^--tf tt PCRtf 
Qi^lki DNAtt#IC£i*4ttffl<DfcaKC tICff * UV^, ttO 

-^f4rt«r* c t ttc<Ofl-|fc:4ft*XSI*nx*-*. 
^-%^3(r*vt>^v ( Tharcotau ■arlttaa )g> OHAiKO ^ 

ctirjt-»x, 4>o**4>/»fir*c fcfaar*. 



-7^7 ( Therpotoga oarf tln& KToa) * 6 © 3NA4? 'J * 5 - * I 
Ofl-^a**JtCf, tfl2kDa<D, To* DMA* tj jf ^ - ? ? U 

£2 f* J: Cf / * *i ft # «f "T 4 C h S * • 

79f 7 ( Thermotaga paritipa )» £ «> Toa DNA-* 

fcit/ Toa» » <Z) J4> © 3 - KEHCtnX-T, Toa DNA**jy9- 
oariUea ) <Z>fiaB»* & ffiftirtfi© Sf U, DHA# 9 y^-tftfffciii 

sisal, &fism®*Bj#t4*ffEftra ? h 7 « -icfiw*, at 

n^<JDX|?It«l»!CW«cDflSr!!-C5?M& ? f l*** Ktt^tt 



31 K ¥6-500020 (<*) 

;>'«?5fT7^cf 4-?ovh/^7^ -©I ©It, DMA* 9 
/5-*tl>KJ? UT - *?©* W< 7^*13151*-* tZ to tCStf 

Tua DNA# tf / , - tf ©fago^o |- ziyt, @Q»n 
Tea DMA -f »J A 5 — © W S , *r * Tna DHA 4f V y 5 - <f * £ 

*fcit r»sEj5igntafij it, &ff0Qti=tfHec, 

';-->^Lfct&iEj-<oQfiE^^*5?«R£Ea-^atit. B$re 
aatfca-Kffiyqo^acj&B'i dnae^**?.*. maw* aer 

JEJJfcClSfStef 4 fc»IC, 7y-±C^*£ 



*®3fe**3-K-r* ONAEW^'*^, CUT, Taa DMA "KV > 
5 — tr fl It 4f >J y 7 - -tf *? J: £/ Toa DMA ^ U / $--tfoa - K 

miS rflrffisrot^iSffl Oft: J It, 3 > h a -/WEJKA<=i - Ksn 

©ttSitttf *: tcHr*. CUT, 3> htr-/i,e^{r 
ffHSSTtefCJefii U^l =J-Kffi?l|lt, n - KEK# => > h a - /i, 

fflJB ffidsu it, in*i rma#»/ / 5 -ift^wr^fi^ttiic 

387,003^. 1988*7 £280&ffi < t <D ffij ^ 6 C C U 51 ffl IC Jt -> T 
HIS I* g ^ 7 9 V*r K j It. C Ctffifflf i t 2 S fztt 



v»-r + *l/*J^y^U^f-K*/-lt«ril??^U*f L K^'&IC**n 
fc^f ttTSSini. IE5&^**Slt^acDE^(Cttfrt. 

ij ? ^ u * Kit-^dcftizifcit^o-^vr 

fflW f^5^7-j ft, :;r^tn^, 

(t, iB3$ftfce*ra/afc©ic*>tf*J;7i::, 3?fi?.ic 
ffsr«:ti<r§ « *v*rt^fi689iz*«ir* c t*<T5i. 

*;JtCf8l CaStt -fif * fc#r:> €^tf 0 Toa 

*U5-*C3l't, SJQjait*?* L< It 1 ~ amao^r*!"? 

*?<fcc; 0.2—1 jiMO^r^V-, t>XJ (C50dUcd KC1, IOoHO 
f 'J*©£3# (pH 8.0—8.4), faiCF 100/1 ff /nt©-t5? * > (O 

frt«?fy(is#snf, *i>r«>«i5ffli;*f^r. w*it, 

mrio r 7 >f-r-ita^i-urfr<- + *>y if? ? k*c*«- 
y^-f ? -it, --tf »j > 5 -i5®SfOff«TK:pfi&«ao-dflS6y 



DNA*«Stf) KffiWT* *=tt*©7*«TSIEfT*ffl[S6? 



¥6-500020 (5) 
(r«i>s, 3oe») astfcEi, tuft u^offia^HaEiRU 

siaeic* few pest t-cfc * n-ci»5*oafi«;icfcit 

^fl}^t6<0O^{P£t«» Taa DNAtK »J / 7 — *tf G335.fi « PCItfc 

# 5* b? 0 © m * aai^nsufcte* *?r&WKr£f£ <^F©8<t> 

jg « <0 * ^ W * r>5S^ tP * * t* * • 

OB^fiEt^Stt'SC t**ft*. TiDap?53lift-r8on:~ iosx:<*> 

fide* *C/££lCtfcfiFl*T, fD&'v©/*-* 7 «J y-f^f-Vo>BJ: 
0iSt»att CtfliLlf. 60TC-80X:) i:*»^TIgc4Ct4<-CS, C 

S a € fit 1175-C ^80t T ^ * . 



tf- - * * # • v •/ f-v ( Thermotaga maritia» )g> 
^5«t4 PNA.-K 0 ffitfe* a - Kf* DNAffiS! *SiteT 4 . 

9 * ( Thermus agualicus ) *?Jic;^-AX 

C Thcrnus thernoph 1 1 us ) <D&3?^t* DMArff 'J yv--tfct>ffl!7>U*t 
-r-5?0ra&^rr Tma DNAiK'J > ?-tfiQe?e 5 ' — ATC Htt 
3K>*^& TCA— 3 ' #it=J K >^<Z>S^tt =»- KEHttTCEa 
Shtbt), -t LtE«t5ll«t *flUr fct*-C£EJ95>^ : ! tit 

1 ATCCCCACAC TATTTCTCTT TGATCCAACT CCTCTGCCCT ACACACCCTA 

SI CTATCCCCTC CATAGATCCC TTTCTACTTC CACCGGCATT CCCACAAACG 

101 CCACATACGC TGTGGCGAGG ATGCTGCTCA GATTCATCAA AGACCATATC 

151 ATTGTCGGAA AAGACTACCT TGCTGTGGCT TTCGACAAAA AAGCTGCCAC 

201 CTTCAGACAC AAGCTCCTCG AGACTTACAA GGCTCAAAGA CCAAAGACTC 

251 CGGATCTCCT GATTCAGCAG CTTCCGTACA TAAAGAAGCT GCTCGAAGCC 

301 CTTCGAATCA AACTGCTGGA GGTAGAAGCA TACCAAGCCG ACCATATAAT 

SSI TGCCACTCTG GCTGTGAAGG GGCTTCCCCT TTTTGATGAA ATATTCATAG 

401 TGACCGGAGA TAAAGACATG CTTCAGCTTG IGAACGAAAA GATCAAGGTG 

451 TGGCGAATCG TAAAAGGGAf AFCCCATCTC GAACTTTACG ATGCGCAGAA 

501 GGTGAAGCAA AAATACCGTG TTCAACCCCA GCAGATCCCG GATCTTCTCG 

551 CTCTAACCGG ACATGAAATA GACAACATCC CCGGTGTAAC TGCGATAGGT 

601 CAAAAGACTC CTGTTCAGCT TCTAGAGAAG TACAAAGACC TCGAACACAT 

85! ACTGAATCAT GTTCGCCAAC TTCCTCAAAA GGTGAGAAAA CCCCTGCTTC 

701 GAGACAGAGA AAACGCCATT CtCAGCAAAA AGCTCGCGAT TCTCGAAACA 

151 AACGTTCCCA TTGAAATAAA CTGGGAAGAA CTTCCCTACC ACGGCTACGA 

fiOl CACACAGAAA CTCTTACCAC TITTCAAACA ACTGGAATTC GCATCCATCA 

051 TGAACCAACT TCAACTGTAC GAAGAGTCCG AACCCGTTGG ATACAGAATA 



901 GTGAAAGACC tagtcgaah tcaaaaactc atacagaaac tcagagaatc 

951 cccttcgttc gccatacatc ttcacacgtc ttccctccat cctttccact 

1001 gcgacattgt ccgtatctct gtctctttca aaccaaagga agcgtactac 

1051 ataccactcc atcatagaaa cccccagaac ctggacgaaa aagaggttct 

1101 gaaaaagctc aaacaaattc tggacgaccc cgcagcaaac atccttcgtc 

1151 AGAATTTCAA ATTCGATTAC AACGTGTTGA TGCTCAAGGC TCTTGAACCT 

1201 GTTCCTCCTT ACTTCGACAC GATGATAGCG GCtTACCTTC TTGACCCGAA 

1251 CGAAAAGAAC TTCAATCTGC ACGATCTCCC ATTGAAAtTT CTTGCATACA 

1301 AAATGACATC TTACCAAGAG CTCATGTCCT TCTCTTTTCC GCTGTTTGGT 

1351 TTCAGTTTTG CCGATGTTCC TGTAGAAAAA GCAGCGAACT ACTCCT6TGA 

1401 AGATGCAGAC ATCACCTACA CACTTTACAA CACCCTGAGC TTAAAACTCC 

1451 ACCAGGCAGA TCTGGAAAAC CTGTTCTACA ACATACAAAt CCCCCTTGTG 

1501 AACGTGCTTG CACCGATGGA ACTGAACCGT CTGTATCTGC ACACAGAGTT 

1551 CCTGAAGAAA CTCTCAGAAG AGTACGGAAA AAAACTCGAA GAACTGGCAG 

1601 AGGAAATATA CAGCATACCT CCAGACCCCT TCAACATAAA CTCACCGAAG 

1651 CAGGTTTCAA GGATCCTTTT TCAAAAACTC GGGATAAAAC CACGTGGTAA 

1701 AACGACGAAA ACCGCAGACT ATTCAACACG CATACAAGTC CTCGAGBAAC 

1751 TTCCCCGTGA ACACCAAATC ATTCCTCTGA TTCTTGAATA CACAAAGATA 

1801 CACAAATTGA AATCAACCTA CATACACGCT CTTCCCAAGA TGGTCAACCC 

1851 AAAGACCCGA AGGATTCATG CTTCTTTCAA TCAAACG6GG ACTCCCACTC 

1901 CAAGACTTAG CAGCAGCGAT CCCAATCTTC AGAACCTCCC GACGAAAAGT 

1951 GAAGACCGAA AAGAAATCAG GAAACCCATA GTTCCTCAGG ATCCAAACTG 

2001 CTCGATCGTC ACTGCCGACT ACTCCCAAAT AGAACTGAGC ATCCTCCCCC 

2051 ATCTCAGTGG TGATGAGAAT CTTrTGAGCG CATTCGAAGA GGGCATCGAC 

2101 GTCCACACTC TAACACCTTC CAGAATATTC AACGTGAAAC CCGAAGAAGT 

2151 AACCGAAGAA ATGCGCCCCG CTGCTAAAAT GCTTAATTTT TCCATCATAT 

2201 ACGGTCTAAC ACCTTACGCT CTGTCTGTCA GGCTTGGAGT ACCTGTGAAA 



» SS ¥6-500020 



2251 CAACCAGAAA ACATCATCCT CAACTACTTC CTCCTCTACC CAAACGTGCG 
2301 CGATTACATT CACAGCCTCC TA1CGGAAGC CAAACAAAAA GGCTATGTTA 
2351 CAACCCTGTT TCCAAGAAAA AGAGACATAC CACAGCTCAT GCCCCGCGAC 
2401 AGGAACACAC AGGCTGAACG ACAACGAATT GCCATAAACA CTCCCATACA 
2451 GGGTACAGCA GCCCATATAA TAAAGCTGGC TATGATAGAA ATACACAGCC 
2501 AACTGAAAGA AAGAAAAATG AGATCGAAGA TGATCATACA GGTCCACCAC 
2651 GAACTCCTTT TTGAAGTGCC CAATGAGGAA AAGCACCCCC TCCTCCAGCT 
200I- CGTGAAAGAC AGAATGACGA ATCTGGTAAA GCTTTCAGTG CCCCTCGAAG 
2651 TCGATGTAAC CATCGCCAAA ACATGGTCCT CA 

Toi DNA^K '} jt 5 -VQfc + G&tW- fc J: V a - K 

3 ntt 3 3t^«>B8^-C5t* *14 T £ J BEW©SSli, EJUS** : 

i t orEWS<oxo(-scad nxi*«. ffij£-t* Toa dna* v y 5 

* tt> <D s *j a*f* s n T ^ 4 . 

1 BARIFIFDGT ALAYRAYYAL 3BSLSTSTGI PTNATYGVAR HLVRPIKDHI 

51 IVGXDYVAVA FDKKAATPRH KLLETYKAQR PKTPDLLIQQ LPYIKKLVEA 

101 LGUKYLEVEG YEADDI I ATI AVKGIPLPDE IFWCMCDtf L^LYNEKIKV 

151 EJRIVKGISDL ELYDAQKVHE KYGVEPQ4IP DLLALTGOBI DWIPGVTGIG 

201 EKTAYQLLEJt YKDLEDIUW VRELPQKVRK AILRDRENAI L5KKLAILET 

251 NVPIEINHBE LBYQGYDREK LIPLUEIEP AStBKELQLY EESIPVGYRt 

301 YKDLVEPEKL IEKLRESPSF AIDLETSSLD PFDCDtVGIS VSFKPKBAYY 

351 IPLHHRHAQN LDEKEVLKKL KEILEDPGAK tVCQNLKFDY KVLHVKGVEP 

40t VPPYFDTUIA AYLIEPNEXK PNLDOULKP LGYKtfTSYOB LHSPSFPLFG 

451 FSFADVPVEK AANYSCEDAD ITYBLTKTLS LKLHEADLEH VFYKIBUPLV 

50! NVURMELNG VYVDTEPLKK ISEEYGKKLB ELABEI YRIA GEPPKINSPK 

55! QVSRILf EKL GIKPRGKTTK TGDYS7RIEV LEELAGEHEI IPLILEYRRI 



601 QKLKSTYf DA LPXtJYNPKTG BIHASFNQTG TATCBISSSD PHIQWLPTIS 

6S| EEGKEIRSAI VPQ0PKI7U[V SADYSQIELB ILAHLSGDEH LLBAPEEG1D 

70! YHTlTASBIP WVKPEEVTIE HRRACKHVNP SUYCVTFYC ISVRLCVPVK 

751 EASfCaiVNYF VIYPKVBDYI QRVVSEAREK GYV8TLPGRK RDfPQLttARD 

801 RNT9AEGERI AtNTPlQGTA ADIIKUUIE IDRBUERKH RSKlfl IQVHO 

9S1 eiVPEVPNEE KDALVELVKD RHTNVVKLSV PLEVDVTIGK TffS 

P = 7i-AV7-> . h = t >> > 

I = Y V o * S/ > N = T*'<74*> 

V = /<t)y D=»T^/<5 
S^t'jV E = 7 to 9 \ >Ei 

P = 7d 'J > C = V^f-f > 

T = u > w-m;^^7t> 
y » ^ a v > c = r f > 

Toa DNA* 'J^7--tf I fl/i»fl)3 - KEfll** f (degeo 

HffO^SJEft DNA* •/ y 7-^©fiff3nfc K> -T jttJCT* 
52 vy5-««3-K|Bn«) DHAlSffrOS^-r S C 

MVli, Ta<l. Toa* «t VTIh ©aScfctt ONA^ M v -*©T i 
14, Taq. Tth. T *.* J: CFfil ^ ofiSff $ tifc<a«Jft<RX* ti^E.coli 



Tna DNA^V>5--tftiaE^^*ci-^yrrafca6ir, «ff 

^ n/iT ; / ©e^*t * yiao^^ofca&osrefenc^ K>^>r-< 

77^7-<or-Ai;-3.i't<D9fi(!)fHi. *ttfllli*f HTftBAf 

DWAo©«ir^^-r^e$m; d** < --em>^. 

f<T<OPlffi</ ONAffl??*-**/**. »C!l*0*7-t» Ml-ffl*CD 



r Tiaa^ r; > 7 - ^ t» > r u/i- 5 ' --*tat=«H«tt* 

EcoRIMMBUtt <CAATTC> ^^tTLfco y^Wv-liS' 

-^«ic27^u^?- Ff.sir it, -t«>»imsp i Ea("4E?^*9iKJ» 

Ktttlh-*^^ • -e 'J ^"7* C Thernotaga marilioa >fr 

D-r-VjrCfc CStrAtaeeoc) <0^t^^-pBSH + 

<DSIS?», C HiDdiriSIttd Bglllffltticfica & *lt 

i Tth#*; y 7— tf<o«pof£<oi!t)iioT a y Dsyflcw urtsra 

Wd^TfiB&ft *BKJ£tt DMA* « FEWt 

RV-T, Taa DMA* « / 5 - © * h 

* — ^^TY-^'Jf-v ( Theraotaga aarittpa XDSftfe 



6 



-XCflaatfcWA DffAC'W f M /V tf - *> o > Stf* ^a- 

fiJBl=«t !K I fcfcl*2 8.fc© BNA0rH"A<#*j /5-tf©fc»©61 
? D -.=. > /^(BlQr *fc©K. DNA»tf-« fettle < r?**© 

l*r> fc/CEJfc t^K, Toa DMA* > 7 - 3— K^* 
&fef*© ONABBf ft*? d vr tfco DNA* ft £ 3 ft ft d 

--K-T4 DMA<t^#*CJB IT, ffl^Cl*. DNAaS'* ? 9 - * Bttt 

-tfsti© j£5i*K£iaf * c t *<-c s s# ±.ii7Fi,tz DNAee*ij©f-* 
fit, te<o&ei«:fr^(DaKstt'i; u / 5 -^ta - K-r* dna 



tfr 8 ¥6-500020 C7) 

t*»ltt*<£« iOT 5 y Dffl^ta- KlTSffl^El*.'*? 
C=A4jK &3t»tt3gfiS-fr~ * 9 a • -7 <j g-y <T. oarttlaa )ttl& 
C J: 0&C2ij*fc**f5 *»K***fc**\ Tpa DtfA# 5 / 5-*tt, 

J8 tTiDKldtt** fflJ^Kift-<«4: % (ffl&lijfc O Jffi 0 * ^ ft 
r HMSJ «&©**rJ0£r3*ft (1 Pv'hJl/Sfc'D) :N&C1C6.»3 
s) ;H 8 S0 4 • THtO (l.75g) :HffCI. -6H.0Cl.38ff) :KCI(0. IS 
5 > : HaBr (25as) ; H.B0.(7. 5os) ; SrClg • BH,0(3.8us> ; EI 
<O. 025d 8 ) : CaC!,f0.3«s) : EfH»P0«<0. 5s ) ;Na,S<0.5G) : 
<NB,>,NKS0«),<2off> ; SQfl> £ U^iKBaleh^, EUrobioL gtv. . 
43:260-298)<I5aI) ; 'j > ( I O0 > : * <fc C/ Qft ( 5 S > > 

PH8.5(B,S0, T53£ffUfc> « Ett*faJne<&*3BI«) fciu, O.flW 

0.5*f«>^ai*^*KJ^bfc r SWSj «a(Stetter6 k 
J983. Srst.Appl. tflcrobiol. . J_ : 635-851) «p "C. fe»t»tt7!l> 
(narloe broth)(0if co22l 6>© *f* TJS C ft, 

<o**i4, »EL*tcv»m*), gaaTcoE, 0«u<i*»or- 
*ti«<&tt 3 nx netted, QBU, 7?>3-7t-7i'a^ 

1^7 Va7 - •■tr/t' (Aoinco frash prssturs eel I (8 — 20. OOOpsl) 



Toa 0NA4? V / ^ - -If** DIM* tcttm&') ^YhO^ >'<7 5JcCS 
P3im:t^T, 5107 >*^«>z. t JiQ^jKtriSiip -to 

t±S*ISt 0.3MOKE3T V =6 — »5 U £ J: 0. 5nU <0 0TT( i^f * 
XU-f h-'^) €d^TT*TB CSOmB© h '/ X-CK pH7. 5)IC i 
KSitLtz? 7 r n-X (Sepharosc)* 5 A±icft??r-S« 

eci^Tw©* v A«rH-©6|C5Sr, 2 C TE — DTTCB2 62 T > * — 
9A*»tttv») S3 3 icxtuv/'j ;i_4,_ T5 _ DTT T% ^ 
Lt£ll!H;xf u> r 'J 3-A€^fft4 TE — DTT * 2 MO 15 53 T 

ff»$n, ltx^ u >yn a- ^*^^rir stb-ott 2 m 

X-CI(pH 7.5) v 0. IdH ©BDTA* 0. 2» — >'t0Js Jt tf 0. Ssttf 

O DTTC * J)¥E5ft Ufc'v* M >*<r7 7 P-X» v A(rafflir«« 

0.27SM© ICCIICfci>TUV^&nfco 

«ttHT7« (off idol)- ^/U-QQIBETSW *bT25DH 
®M A *CI(pH 7. 6)v 0.!aH«BDTA, 0.2W©VW->20. 0.5 



I^-©fflE5ffit'©0. ISM- 0.7M© RCI©®G43ET7»iar e 
-?Sf4»Oli«3E© 0.3M-0.55M© KCM= ti^Tfll» * nfc. 

iJcv*T ^tt©c n ^©^c?^, «a©2ia 'i^Ratttra tt 

tffittli. fid© DKA4f / ?--tf t©>f sr 5 

r-i^A DMA 2 Kor? X i K 0NA©^^Q© 

se<t^6a«&i»wirftar*cfc*<'c$So 

UT-t*»it«. am© DNAjKM / >^a^-S/ o > 

affiKj3-C«<tbfc PNA©0^Q©£e«:*-6U«i!cDWn'«S 
c t*<-c* + •/ ^ ur-tfistt* fe /i<rv^@ 

tr-JVL, * UTSOaM© KCl *^*rr * * X A o - acBO 

jB>©*ua?f£3ar 
a?ai=. sreas*i*i*T, p s «©*v ^©aefaacfcr-/^ 

25otf© h «J x-CKpH 7.5), 50oH© KCU 0.1dH©BDTA, 0.2 
9t<D~S4 - >2QX Jttf O.SoH© PTT©XUi*pH4s J;tf-T * >Sflfitl= 

©A 7^^R-©ffiCSSETKf5> U «t-C0.05M- 0.5M© Wl© 

ajB^ETsmr «o e-7»ats o.2ism-o.3im© ecic^i* 

na# »j > y >-5/^A^(fty>ti-*itaEeftbtt^sa 
'^->i;J;»)lliEW*<ifi. 
tr-***T - ^ ( Theroocaga D0ritiDo )»^fi?Q6 nfcPWA 

# v > 7--e©5j^flu, ffn©ac?ic jt ^>/<^n 

©0^£lv-*-*«2^^4 SOS- PACBlC J: *% ^«(M«3-K 



C Therootasa oari tioa )© C7g * DNA** * ? - *©**fl*i, 
SOS-PACBlOO, fi*9TIiDa "Cfc 6 fcStS* ^{3a*lfcT£ 
;QEWi:S^t't. fl-*Ql*WJ02kDa-CG£3 Too DHA 

nxo*. #s59i©&Eix. To6 * *j * ?-i*©raaf*, pjtatfare 

S3* ©fl-f Ct©£6>S*9lCi£«>l3m*- Tm*D > 5 -*ti. * 
53<93©:imfc W<9 9 0PtSr*C fc**T& Toa DNA 

> a KV-ewifrr *fflmt= J; *3 £«an*=9)Bffaftfc* 

(J > 5 _ if£&ffir&« Td»©3- KBW©tta 284i;*f # 

n* * >'**Bt=*aa-r*w«* 5-<t/©£&©fc»c. 

t*trS4. Ti7B! -139(fcl86kDa>t: X 
fiif**'.! * 5 Tnta*U / 7-e«T;;iai- 
283 <ft70fcDa)***or« * 'J -7--tfl±* * 'J > 5 - 

* £ tc, 70kDa © * »J > Traa* »J / 7- tfi&tS^ 

C , L-c, 5S£tt Toa DMA* U * 5 1 » & © £ tt <D EE fll tt » 
tt©fc»i:Ef*$ ntt ^. £8&*. DMA*«(=*fHT, Toa MA* 'J 
y 7 -tfi<03- KKW<OSB0*«ffi IT. DHA* 'J / 7 - "t'ffitt 

Toa DNA*»J > ? --t*©EW-fc 3 - Kt4 DKA© A^ETBEtttt * f- . 
DNA* 'J > 5 --tfiSttt^T-T $ > 9 > '* 9 fJ) © 



?§ 35 ¥6-500020 (8) 
Toa**; / ? -t'©T i J (N) -3K*385 5M** 'J * 7 -<?&&iz 

«a©3- r&woatz i /3 fcXfcU ?o-i>yu *ur* 
5 c tj^-c 3 * ##©sSEctfeff u-c. 5' -a' 

??V7-fSttt^t4. **J > 5--tf©*4Sl©N-*tLl©ffi 

»tcezjar *aie^«fct »w = - KEW©*te;-*-*S{3SttfciBS8 
itt; t t*x a 6* 

N-^^©fiS*ICtDX,-C v Toa* 9 jf 5--t'©^^* KS*©1B 
* 4)7 £ y B5EIS 11, K5ft. S5n* * fc(*f&©tt©fr*fcK * t>*2® 

t»^ct*<-C&*o ffiti£BfcKf t^C © J: -5 *f SCEti. *©* 

Toa DNA* U > 7-«<03 - KfiBrt©— efc$}ja*X*..f*8n*fc 
liffiHUT, *fl)3- KCIW^^^JS* nfcpRHAOtaZ^om*- Toa 
DMA* <) y 7 -4rd>*i:a*i&<E M*T 5 / El E?5 *S ft $ ^ * C 
t(4, ^ >^<^ PTOiCSfiO DMA*<i y 9--tf«ffc*B£QUtt^''C* 

^nscaenKA* dhacj: 03-K*n*ri /®ew* 

fffi^ i"<7£t*r*fefi£:r *- HBC Toa DNA *K *) / 

T, Tnia DNA^ »J J v - -tf ffitt* t 0« ^ ^ tf KtRSt* 
:t, fe^v-llXfiS Toa DNA^i 'J > 7--tf©T J / ©ge« t«-«> 



C © A 0 'Iftgiti* Toa DKA*»J * 5 - * ffl ^ >ho-*E 

ftatwi Toa dna#'J >-5-'e€raar«^a6i;SP 

ejdt-ir*- t#*c£* Toa dna4?»j > 5 - -tr©*^© ^ - KEWfc 
Kr a ae?9«r ess r i^o-y t uxrfflrfei, 

3 - KrSiaiB© DNA*8E£"0* *f-»ICffi«r i C fci<Te4. * 
-tj*f.^ijf7 ( Theraoiata oariUoa) O & ^ X it DNA* *i / 
7 - -e <0 fife * ^ KEW tfftOQOitlCr sate^i:© 

t - - K'T&BcOTIX. C © J; ^ tt7*o-70fc*t + lJ^Wffltft 
Q^7-fv-tti:iJ^t7'7^7-tLr(2ffllT, e^^te^ 'J 
Cfc^^T, Toa DNA**J / 7 --tf©fc*©3- KB 

Toa DNA* 'J > 9--tf t * >'<*H®T £ V DCWIi, Tag 
* J:tf TthOiaacStt DNA* J j y 5-V©7 i ,/BEflH:#fii:a 



IPir^c 6©J3l<attli, Toa DNA* f J / 5 - V ©3 - FKflO 
^Sfc4:C?m©^fl£iB t fc. ^ ti ^ © 3 o<D^3e^tt DHA r 'i > 5 

l*U'X* 3 DNA* y J* 7 - -fe* ©3 - KEBH© 

- V©BS?t 3 - K^ftoBRSftiK 'J 5 -fc'O-a- KKW* 
HtT6Ctd<Tt4. «Jtii. Taq©v*< o^ottjjfc JtC/Toa 
©f6©^€Itt&H tflrT*a3?«t**'i > KE«t* 

Taqt Toat©W©^a«ltt©CI«*3- KIT « ffi^icfi? (f ^tlfc 
7o-7"HI7fi Z ±tz*->xmi£'r*Z t^-CSfto 89U<«, 
r ©Ji •? tt«r«t»±* 7i; ~r *- M:Jt<iP9£<Hfi« 

Tiya©xhp »f-ta«r4 (S^^s-a-T*) : 5-10. 73-79, 

1 13-11 9, 134-H5, 191-196, 328-340, 348-352, 382-387. 405 
-414. 467-470. 495-499. 509-512, 555-559, 579-584. 595-599. 
550-655. 732-742. 820-825. 850-856. 

cn£©a«I* r*-A-T- yotf - y CbaMoarlc oatffs>i t 

5' - 3' X+VM UT--tfStt. 3 ' - 5 * x* V » ^ T - 
*? Jt CF DNA* ') > 9-«tf&tt> ©fci6U2^«T 5 J a© 
■>7*faT - (stBflature)ffifl©i6toG>®*ff*;Eie>5o 

Toa DHA* 'J / 5 - -t? © * t- ftl»« * tl 5 A* . Taq DMA* ^ 

/ fc JtCf^^ Tth DHA* 'J / 5 -4/C*f i>XXm?Z I o© 

ttnii, 3'-5'if;y; i/T--e«itTA*. c © 3 ' - 5 * 
x+-v* * pr-vettu. -»i:ai ti't^tsn*. «iftt 
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d*wOStti; J: 0»&3ft**S>-ca*p L fc ;&< -» *C * 3' -5' 

<e«fflir* Pcft©fi7Gmwi0fiair$* Toa oka 4t u y 
5--ifo«t , i; a ' — 8* 1*7 51? -tfiSttti a 

J' - 6 ' x + *y ? 7 PT-tfStttt, a??. IFEJSttfftt© 
»«tl8^dnfc7;ut^ Kt»*t«C tic J: ->T, 
fffifl)3JjS;T0^5<T-0 3 ' ;£8^©£i£©dMTPffl*S££EI5ifc 
3 ' - 5 ' ? 7 UT--tffcfcti, — #ffl© DNA* 

if. -r^-f fcw— *a«>is5at»pa-*-*c 4rA*-e&*. 

5-<"7-0>a-J|?£lElZ3**$fca£il-. ***o*-*x- h £ "/ 5 * v 
-©3' SeKS cttflor 4 c: t *<r$ $„ 9-*x- h-C0ffij 

DNA* 'J y^*Kt,-tf*3' -5 ' i + 7J?l7- 

t'«a<ofc*cGS<ir 5 j so Uf-7i **:rt#efc* 
* (/Test tti»HB« r xi Htansnn^, 

A D*Eirj(L 323-329 

B HiihDiiiL 385- 3S3 

C Yxiltt 4*4- 463 

fiJtt A tm$LB fc©Iffl©ffi£Hi55-65T * y ESTfe*. S^CBi: 



0«C t ©0©ESOtt67-75T i;D, K (i&70T I /D"C 
Toil DHA#'J *5-*(Cfcl«T. Q3tttf-70i'y*f 

n, LfcJ;tf TSSj Ky< >8lcfcHT* -tn-Pti* LRPfcJrtf 
YKV ; J: O K y -y > C iz *> v» r SCBT ft 4 „ L rt; *« , T\ Tm bna 

y 5 - v i etn-c, Kjf-rvAt* dletssl-c* o ; 

Bii NLKFDYKVL"C J6 *) ; tUT K^OCtt YSCEDTJ&ft* ;H 

SicSfcWiCti. D-X-E-X* - L - X * ' ' * ' - N - X ' -D 
-X J - L-X"" -Y-X' -D*aA,Ttt* 3 ' - 5 ' X* 
7?H T-tf StttffTT 4BSf£a DNAtf'J y 5-«e^gftU. 

SiKStt 3 ' — 5 ' x*y ? ? l>T--tf© Ky-f >li. Toft DHA 
/ 5--t*©T * y S 291 - 484I::,* 9 S3 l> ft A< ■? X ~ 

rK/O(0>t7'J>y (dooeio thorn idb> j Sfcli 

DNA*»; 3 K> 

ft 291 -ft 484*£A>-0«£ 2 Toa DNA# y FEWtC 
J: 0 - ^ A - 7?7fn ( TfterBM aquattcug ) DNA# !/ y 7 - 
•tf©3K> 289- 422tS£l-r*t. T»q DNA#'J^ 7--tf« 5 ' 
- 3 ' JC* V ? --tf© Ky -f > < 1 -289), Tpa DNA# 'J y 

7 - -tf ct> 3 ' - S ' **7 7? UT-ifO K>W X29I-481). * 
J: V Taq DNA#'J / 3 - (423- 832>eO WA4f »J >-5--tf<0 K / ■< 
>(423-832)*^fl"jr«0r«intSl3cX& DKAsK »i * 5 --tf^^rit-r 
4 ^ -5 . *4 Toa DNA^ >; y 9 - <tf© 5 ' 3 ' x + y 

7?U7-^OF>><>t»J:t/3 ? -*5' i*7 7H7-^F 



>-T> K >"l -484)*» Taq DWA-H ') j* y - *' to DNA#Uy 

5-^© (dNTP^^tt*; jt 7h v-/mmm4n. */ * >) sb 

» C>^ 423- 8323 K>) i:ai*tKt**t?&?, K^--fcJ:« 
l/i/tfx > Mi TaqfeiC/ Tma DNA y > 7 -«i:R«r4 C t li 
4&STIi<£l^ Tth WW* U > Taq DNA* »J > 5 - -b* 

<ar$ Ky-f rtii ma^m y ^--t'ciosa 

v ? 7 i/7-^<D Ky-f>*fttor«c:i:t=J:o-cs^*cit}»r5 

II, ElHTr^CCSDURWt PCII^5-fT- (*|l6<?5' -3f5^) 

ic^tr y > LTAfts, ca^ © ry >©aa;©o(g©a, sm © 

- -5 U T > Toa DHA H H>5-tfi03' — 5 ' X+7JH7- 
^lifflDX DMAfeC Jt 0 C©ett*r^ter-5 ^©4?y y ^--tficf* 

fiQ-rsc tjj<tfi*. .^affstt dna 4? y y 5--tfi=fc-^r. 3 * 

- 5 ' x* v ? ? PT-4fStS© Ky * Tna^^ y 7 -1f©ft 
3c£t^3 # -»S' x«fv??UT--tf©Kyw r >TQ&T*Ct* 
*.>T<feTa*o dna^ y 7-*© 3 ' - 5 ' 

x* VJ ^ 1/7 Ky-< Ut, Toa* 'J y 

(SfclSeEGiDffc©*? y^--tf)©J' - 6' x+7y?U7- 

v© Ky -r >*qci vx#RWv>&mn# >9-et-5<«;t 



*<t«i, aiss^Kjar *i ^c, is©* / 5 * y 5 - 

a&JL ONAttWir Jt9SbSS^tQi£$n*, B«D/x*y 9*9 y 
^-tflilo© 0NA.-Kyy-?-tf©5' -^3' x^*y?^ur--t? 
«K/-^tttO DNA'-K »j >7--ui:Bia5tt*c:ti:j:oTO(a 

7^^ Tma DNA # '7 y 7 - V t B-©6*S * fi * ©®a© * 

y 7--t?©fflgi^jg©£ati, ^32Wicii, s&s^^-attJS. 
-eto-c^ y - re j:*i&i£fflK©mffffia. *>* Jt c/^r^isc 
TT©fB55tE£id nrii»*saa©«Q«fi^*r *• 

^-*tQjK-r * fc©K: % jsjjft (::t, tt-<t©^ y 5 

<st«a«iu^t.^iaiiD©E?i)^©. i r- i±»t*^ >'<^n*ajstTT* 
WB7^(m/xiaaii©EFj*v© tm^*; y 5 --»?© DJ^t^ta- Kir* 

* Tinctwcsiar* Jt. -jfr, ft*iMiarsfiffQ©j»6» »»a©«k 

aa^s3E4-Bnc£Q t, -e LTjgEtae&snfcsr^fc&D* td* 
^y y 5--*f©ffi^©fc»i:a9*!ra^T-c«Dir*, c© roa* 

o?as©xH©** na*©^rs-es?Krir* w t^r a* 0 rjcii, 

BrS©3- KE259€-ry ^©^fr^^Uff 4:ltaS«@£i: 



jt a ^ > b a -^si«*2irTr*a3tt'** * -«o«i*» - <o# 

K W fttaLT ft 8^ ffi&r* :tA<T§4. 

J: -C£**5r *♦ Will. i»-W>75vr-/<U5rx 
<Nen Enatand 8ioUbs><&S2£ * * w - — Ori"* ft 

I itg©:/5*H P * fcliteO DNA*ttl20fi 1 <0 £1 CS ffi © *t" T 1 fit 

t — L-C DNA<D35£/ifB{tfc0l£r JWClcfcV^Tfcr 

^ t tzMTifry - x ¥ AO'S.iSlikanZ J: *> ntST * Z fc 

ffilK* Methods in Eniycotogr . 1980, 65 : 499-560 ^^IROC 

i&~25#aw v***-^ * ;/**ra*ffl« ur20 4 c~2sri;:iit,>-t\ 



figTit*-'itt**7T * -tfCBAPifctiCUP) TfiSUT 5 ' <D:t: 
r 5. bap*; i^cup^^ffca^fic <?> » J5»c*-v»r jt.< ja^nx 
»k tut ssa* n/:^o i- a /wijasffiiStti- A^^rsfitt bap 

J ~A^-^ aa^^UXmtHL. *Ltx^; - Ate £3 * tfTAP£ 
Kt-fct, -eur DNAtfcH*-*. £*t»t±, 3«f^tt, BrSO^i* 

tr, si* ofittttRfi)^?^ 7-ra£*£J5IB + * r fc# 

<Dfim©fci&<o£JB2 t t"C0< -*Ca^< > * P8S13 + 



15 ^ ¥6-500020 0©> 

S0oU<D h *) X PH 7. B. 50aBOMaCK lOotlO HaCI.. I0&U4> OTTItf Jt 
5 -IO/tM«)dfiTP<D«f T, TtKJD <E^ coli ) V i* 5 - -tf I 

J:0R^dn-£&)fa^-C 1 (T>^© a ^tiSK^n^dNTPtK^r 4 

c ^ i toH i± weio — * cm*f© fla * 0 0? t* 5 *^ £ -c ft * . 

-&8.G>* *) *7 ? Kll, galteucci^> J. An, Chem. 3oc. . 

103 : 3185-31 9IO h r J J-^^^ife, * fc U 3 a ft* *i Ai^tttt * te 

fcl6<5>-*m<0 + ^---tf JQSIi. 50oHiO (pH 7.8) , IOdMO 

MgCl,, 5 D«(0^^3r^ H h -/U <DTT>4>* J: t/ I — 2 /t M© ATP 

^9-fT-<0SIHffc©Jts(>rfe^«^, a mist* It t -»»p 

4 : 20al<» h »; ^ -CI <pH 7.5) * tOaBO H»Cl«. lOmll© DTT* 33 
iig/DlO 8SA, IQoH— 50nHOHaCU * 0 "C (3 4i t» X 40mH<D 
ATP*.* J: <ffeisj>#(40 T4DNA l ) tf — -M (f9W«-^ 

ATPfcJ:-^ 0.3— 0,61£tt© T4DNA *} 1f -- 4£ C '^fffjfcttlJ 

100/is/olO^n DNAHJ2 (5 - lOOnHO^WSEiBBgE) .*CSEfiS 



7c©ffi (L con) ocid!Kt^ute®£iS^lcr£*irfite 
a^«j-cjg»tea-r * c tir j: ->xtassn«. ^^SS£a^ 

*-Kl-:ftfftT, rytfi/»;>, ? h 7 7 V > t fcliffi«>tn: 

»969. Proc.Watl. Acad. Sci.tiSA. 62 : 1159, <075 i!felC 86^» , !&53K 
ftli-C^ 07 >7 x-^-/l-*e)f3 CCleuell. 1972, i.Bacterlo]. . 
M0 : 687) gH^SIST-S. 7*9^4 K OHA* » * tt® 7? ft ^< ^ 
X ^ • 'J ^ - ^ • 7^9 h'J-X (Bethesda Sese&rcb L&boratoi cs ) 
tfPFltttag> Focus , Vol.5. No.2. <0^-^III*: fBaje-AcidJ 

t(Ci-stW4C J^SStifc &NAti, CIE^ 

Soartl": J: O^flft, -e^T/$fcl±Saoff«r^, I"7. Proc, 
Wat I.Acad. Sci.USA.74 ; 5463, S ^ Hesaine^. Hucl. Acids 

Res! . 9 : 309 , K 15113 S flX l» 4 i" ^-f" * Jt 4 * fc (t 

Haiaa^, l$80. Hethods in Bnxynologr. 65 : 499Q ^ U «fc 0 g 

4:«r<oiff^Mt. -(Sir, ffl&X. ^ ^ £? O^Sca fc Ja^Jt < 



—10— 



i&tt*DQ (E. colt)-e&*» ;o-i>yiiiffEiilofci!>i:, 

fttz AiC *:JSD <IL coU)s> * ♦^-fir?-****-*^*- 
CCenotic Stocb CeoUr) * CCSC# 61 35© t> t it A * *Jfl£'i . 
XSQ <L. coli > Kl2 HB294»*m±t UtfiRlfiit^tiS. 

coM) K12 Q»HCI0007i.^»S«, N,N.,ct. . .SasP... ATCC39531 
tffifflTiC * #-C£*. 1987*4 7 BKATCCU: ( ATCC53606) fc 
LtSft*Hfc*B0 COll ) DC115*. J:CM985¥ 3 ^29BIC 
ATCCC (ATCC5S075)fc LT2ffidtifc*ElS CL_ coU) K82fe*f;, 

*rfs>x?&£-efc*. mis P7-yfafti»<ofc*c, 7r-e;cs 

SeSn^Tl^GS CIL caU)OI*, Mitf^QB <L_ coli> KI2 
OftPC9B«eS -T *. DC9flS(*lil984* 7 13S ICATCCK (ATCC39768) 

OfrU^i^, Toa DNA* y 5 - if <D M. & m <!> ti tt> iz , X 

t*SQ ( Bacillus suptlUs ), 2/ * - F**-*E (P»eudoaonaQ© 

a*©o»» * a eFfa©t»Ej©o#* * fcffiJBtf* * w t**t§ 

XBSfl < coH>l±. ASWl-li^ Bolivar*. 1077, 
G_erie, 2. : 95lCEC8£n*Cl**pftR322©S*3Jt£«'ffiflt C t^KCO 
* *i S • ^5Xi K PBR322U T > tT £/ »J V Bfl* tsXOrhv-**? 



¥6-500020 (11) 

«, j^b©** * -*<3&-f* te* cl®** net tat- a- 
*ra*$*KS©a&Afc©ff&®ttai^t&£"*"*-fc*"Cfi*« 

^rata©fc©«>7"n *- * ^ <&*aa-ir * .• 0 - ? ? 

-if ci-is 1 ) *--«0 ±* £ ^ 7 h - X (lw)^o*- * -s 
(Chans 1977. Nature . 198:1056), h *l 7* h 7 t > < lrp> 7 a 
^._y_^(C 0e<I( i e t^ % |980. Hotl.Aclds Res. . 8_ : 4057) <t U 
5 J* PA&P t. 7* a — 7 - (Shioaiaho^. 1981. Mature . 292 : 
128) JffJtCfN — & fK?'J sKV — i-tS-frStt (N.i. ) • 
©a>tci-j|r2/;i?-£.©*-b 7 H*> #69^8* 3* 4,711.845^ 
(1987*128 8 0£*T) l=EC3$nTt**. C © * * 7 Hi* N™. 

e*n©ebp©3 ' i*irW0r*rfi8fcT < 1 ^filRSttt 

fcp t 7ot-^-t*6'. ChsnB*> Scffi^W^BID 196. 864 

^ ( 1986*108 fl BJ&ff) Cffiad*lT^4*^7 -4? A (phoA) 

ttro*-?-3itffiHUT, 3J=&151© Tna5&3i'* ^ * - * £t fi* T 



5=-»;*-7 t — ¥9 > '< 9 ft Cifltc^lO) ©fiEJ© 
10P ¥>H XZtBSBlWm IS 9* + A^Mffl-T *C t**"C^ *« TrpSO 
TGA (#lL) 3K>*, Toaiae^«>^- KISWCfctoO 

glo - KfiEWOlHRt Tna«>P- KEWODSR t«>l5l(-. I US 

re©'*^ — — - 7 V f v ( Therootoflo pariUma ) t © 

<rtRNAetliS@TnrV^d > d<^&o Toa© 3- K E2flllc*r**T, 7 
iWT-Vli f AG A j aKviUOa^SS^^-P**!*^ -® 

=» k vitTtcsQ (e^ con)©afiB^»-*»-t*rav^g2rffi3 * 

* UTStlt^* tRNAIi^feSO (Bi. coli)ta3Efflri&Ufet^T^l>Dg 
•Cfrfir*. M«, f AC A J 3 K>©fc»© TArgUj tR?(A©^:J5a 
<L. coii)W^iOB&ir^l/«fel>DE£li, *QQ (L. coli)S^la 

k&$>Z m *OQ (E^ toU)1&iC2tart© Toa©3- KEfl©®!* 

«Cttr*-,X» C© ArtrlRWA©De**0tff'tf"* - t u i-,rafi 



C Saccharoayces cerevirUe) © JJQ S«©'< > ^«t* Q i» GI £S 

>©Se* -feffifflf * ^ ? ^ -**^ST A 4 (Broach. I9B3. ifclhods 
Eniypol. , 101 : 307>6<, S?#53 ©JS^Ii iaa <ifl&© X i K"< 
? 5 -**fft»"CA* (0Qt, Stincheoob^, 1979. Hature . 282 : 
39: rctteope*, 1980. Gene . 1 0 : 157: Jt tfClorlte $ , I9B3. 
Dethods eoiynol. . 191 : 300) o 7 * - ©A:»© 3 > h o - 

iWEJIItt. I^BJKKSO^IS©*©©:/^*- * -^S^"T«<He3S 

1968. J. Adv. Eoxroe Reg. . _7 : HolUddS* 1978. 
Btotechoolonr . 17 : 4900 ; 4f Jt Cf Hot land £ * 1991. * J. Btol.Chen. . 
256: 1385). C IC*i l»T JO **l"C * AiB© 3^"» * - ^ — 

ft© fc : 3 - 'J «r U-> **"-tf«fc©«>^ 

- ^ -(Ht2CDan»» 1980. J. Biol. Chen. . 255 : 2073) Z 0 fiB 

*\^K *"#--4f % e^^v-l-f , *^-*K*J/ , 5--tf» >h 

-e, 3 rA^-^f, tf + ^y 

it^rA3 + **-tfOA:ftordt-^-. QJB&frC J: 0 3 > b 

o -as n«(K3?©iSfiD©?>ij«^^r"r*flB©rp*-^-ii, 

--tf* Q0©ft.t3(C0Sir*»C53R©«, fitfUTAHXlf^tf 
3tf5^ ^*©WSi;fl9C£-tf-6£?S©fc»©7o*-.*--C&<S. 
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0«8}£Iilie* Ctta - KffiW<0&® a ' # smelts ic* 

^xai'^sns. E3«t3^tto^o«-^- 4 crass** 

Culture . Academic Press. Crux * J: U PatUrsonQ (1973) $B1 

astffli^msssti, cos-7. cos-a*. cv-u 

£&> «4.IX, *X;<OtfEIJB N5l*r Ar/VERO. Helattfig. *S£0? 
♦ -<--X^i-3t^-WD <CH0)&BS£&£*-*. c©J:-3/fffllte 

>-W A*40 <SV40) 3^4<D©2*-ffiW* ti5IR|J343 J:ffl5«7D 
*-*-<FiersS, 1978, Wat ore . 273 : 133), * t* t!B «!> O * A 
*cr>;7o * - % ffljltZ* 4**;*--^, T-?V«WA*2* * 's 
RSBa^-r/U^ (BPVK i/rl*S5JO^filnr-f A7^6S«Jjnfc 

i/sy^ro^E--^-. «r$LQfr&<*>5M::*it*T BPV^ ? * -£€rG2 
BLT DWAtft&r * 35tU. #BttS*S* 4. 4I9.446^IZKJ jf 

*tlTi'*o C(0^<OSCEliStE3»»» 4.60l.978^ir£QSn-C 

v^-s. mn&nommto-f&wmH. a«k *@»MfSi 4. m.2ie^ 

icat^*n« aewcft*. taae^ii, #sfKi£t;r, *-ot>* 
0^^»*cfc*«r&i. ifr u<i A*6 , ffc&($©4"^<z>i&*s&.* 
untafeejcfe- <j * dna <o a ga« a© >*>.=.x/.t«*. 



tf« ¥6-500020 02> 
t urea*-* c **r&, *ttfcs« 

ot-^-titf^'J T^-zHt^jr^-AffifK (DepUker£, 
1982. J.Uol.Appt. Genet. . J_ : 561)*<A*Brii8r$ * 0 /<**o 

A:, EQ*nn>§ (Hlller*. 1986. Genetic 
Engeoeerioit <$etloo£, O, Plenan Pub I i shins) 8, : 277 - 297), 
SAK:ZW< S&fi*:* • 7^^^ ( Spodoptcra 

frugtpeUa ) II * I' r ffilfcT * - * *<TT S * . -n$©**<a*jL 

ttfif Iran Cohen, 1972. Proc. NM I. Acad. Sc I. USA , 

^ Afeei±(grst«feej* y 

v * C Agrobacterluo tuafocient ) (CJr&Sgfc (Shao£, 1983, Gene , 

23:si5)«. &*B3<Dtt&&&c-3^rsgffl*tt* 0 

Uoi^T, Gratia □& Jc If Via der Eb. 1978. Virology . 52 : 546 tf> 

Van SoliBgeo*, 1977. J. Bacterlol. . 130 : 948*» Jt If Haaio^. 
1*79. Proc. Natl. Acad. Sc I. USA . 76 : 38294>;ff& 1*§3K1 3 ft « « 

ffi tr#3a9J«>ia* 'J >7-tft(SIlSti;e*«T 

£ *a<. -to^'xt*xs*ffiffl tr^ti*«iflE«>a?ieiia« ) €-ai& 

te^W^**^. (E. Coli )ffitg>;>/^MttSBttT 



C ©Xffili, DNA* 1 Toa DNA+* *) >5-*<Dfl?D€5E£i^ 

Kr*o, wcr«iKii®7kttffi*^tr^*»«Q^5 KttttfccD 

- XCPharoaciaQ) *tztty * - jV (Phenyl) TSK(3S?» V - V SO 
fflSf*fl!*ffii8T * fc^tC, Wirt. 0.3MJ:*)Si^, 

0. SoH© DTT4;^^f &50dBO > «; X (pB 7.5) If J: 
CF I.OaMOEDTA ( f TEJ ) St5ffi*«> 0. 3M6S©T > * ^ Al; Si 

OWA^U *5-*C-o^r, fffi tt»SS©WTB-DTT+0 2M0JS^ 



ftJW|!fl03?^tt<l>fc»C Taa DNA# 'U7 --eiKlfS* 1 El £ tc 

r«*:H<TS4. w<o j: 3 ttatmii. — £&i;, «*r 100—250.000 

4.000— 200. 000^ X, b >©C5ffl4>fl"f-Il 
*«TL, tU(8«tft 3.5— ri »it<litt4- a.aopH 

ti«S* nti^ KSfa^ti : BcCutchconcP EBBlsiriers a 
Detergents , North Amerlcan^I : 1983), RC Publishioff Co. <0 

o 9 ?a-Ki75 , © 295— zw<->j*; xvmi$&&mm& 

337.003^. 1989^ 7 fl28Bfeffl, troffl^t C C (C?|^(rjE -> T 

If * t < li. efcfifllix ^*>*ftffiiSB7A3-Ax-f*ii Jt 
X}^+> '} *,X.—7-f\>^ X b*lsA,<tT JU# A>7 ±J -A, * 9 * At 

«„ -7Y-V20, 4f»;t*vxf*ft (20) 'Mf;>*/ 7 n 

- h ( ICI Aaericas Inc. . f5 fxTWO -f A-i > f » t,'J:r/ 
IcoroI NP-40, xh + VAli:TA + /V7i;-A (y .=.*!,) (BASF 
ffiaodottc Corp. , x»-^ t-y^iU^A^/'i-f S) U« * 

i^©fct»v»r. ©Sft* PCfit trjD^tirt^WSJoasa;*^ 
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»r*. c©*»E«**ars#2fet±. ftst*** 4.683.202* 

£J:CF*B ft* 4, 865.l«84? ( *©** <r C C J: 

£©4ftftEOTt*if t4>z irtflil, * L rft t * «©»« k 

nr. DNAt&SE-*-*. 

«je©E*»<::**©aa©*i=*irstiTn* tfiSf Li>* 
l*a<£* -r ©:?tti*-*:«©erar. «Atx, urna©* fstrfcuT 

<£4fr*il DNAT**, — **©**» ©if *St=*il^T , 9 1 XHIi 

*«©*# *i£r:4»i> * J: ? cifttr-r*. 
*«Ji. XS : 

(a) AWfiltt*, 4 r?©JKC* M^tf KHl >fl**» J: C/i# 

ttA<*©HHlltttt**4*«&nfc**, ttO^?-fT-tf>ttfi£fiJ 
te©£j£©fciO©iHH t UT» < «fc 3 U 

(b) ib <a) t^ii-eoa^, if-* 

* if - ( Thereotaga. iari Hp* )fr £© DNA# 'i> 9--tft 



?§ & ¥6-500020 CIS) 

(c) xa (b) *6©s#i**r. 0»*<D&t*teit Lftvo, it 

**»7?*^-©» * 

<d) xit cc) *£©«*<»*, 

Ce> II (d) **©»*»*. 18 Cd) CJiUTtJSfesn 
it — *W©fl^©* + *^©;/7-r 7-o/W7'J y^-tf-i/a 

(fjiitr 5 fc*ic^r»ncffl*ic*A&tt^m©BB?ft«i *ur 

CO XS ( c ) **©«*»*, »*©/Stt*«itL*r>, 

«t«a^»< *v»a*txfl'^^isia©iBi«»r 

XH (e) fcJttf (f) * I* * 

-t^aa^-»d la (e) * *o <o *B^fcn»r# 
iijicricitftd*. xa (d> ~ o > « % rso^a 



r-c-e-i/ 3 >r? 2-3©* ^7?i'*f Koy^-fv-t 

KB <«»*)> fr^iihfct*, sttdttfeftd 
©er»Ew^©f&*©7'? -©#&© /c*©*3zt it»< - 

J: tf; ©;fftfc©a»** J: 0*0 <ti: t**T* *• 
^t**i©«*Ufcv»T4>* Jt fiT^a EW©ai«9©3 fcf-riA^ 

»*©waEn***r4fr> **iM***rr* ^*t>n* fe©-c 

I K» ?n-i>nft DHAt fell KNA 

DMAifcW B»Afr*»*C t**T*§. DKAtfcli BNAtt, Att, 
l^9f*li)rKt^r86. «X.(X, Uaniitff^. ftffi* pp.280 



-281 flUOCt. C©^ftt*. /»"tr>£/-r— RNA* 

-^catifft* DNA- m>W r »i t K*flffiT * C id<T3 

^»ji**r5<t-mt«) • *«s-r-**#;e©ttHE*ii* 

»€ttl«t« J: -5 IBM©** t LT«tB*» t*5 - t A<T? 

^ : Ef9rtfll»<t«^tt©/hdV*BI», «*tf, At f- WM© + ir 

/5 - royi; >*e^©-»d(S*iki6; I9BS. $cl»nc«. 
230 : 1330- JS34U l» T«i5* * ftT J: 5 Kl) *fcliffJE©B 
&»©fc©irBraEWO-gB» (C©4tt»r(t«^©ittr»Kfi 

«BSB©»»4t? J:cf»Brt©j«»©»»A<i3C 3 *t? (— «ir 1 —IS 
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watts K>©«pe<t*arEZ«*^«'"*'* iaso^9-f^-* 

(3t-ieP7rS«5EW<0*Gt + »f:«3ttT* X^ JQ<3©fc»(C 

-© 5 5© 2 -3 1 -?K*t IXffUWT^O . * 

UT»<D 2 ^-11© 2 cD«S©tt»SW*=« LTttSW 

Tfe*. icoJSfciLT, 2-3©att*9?£©EZfl©#* -t^ffi^ 

C3-jr~e&EW©l*?8a©EH <rtt*>^> *fi±l=*tE Ottt»EM> 

t*;i**t:e. * it J: 9ffiv*«tss fifcflifr £i*.*.*x« 
£<StM«* #»»tt©*«J* fc-**«tf«ir*n»T 



?$^¥G-500020 (14) 
nit^M, Wife Lfc J; 5 K&ESnfc PNAE3nJ*o< Strife*. 

^7 -li-eoBWo-ffl i* £ ux#taftrftm#i£**r*cg * 

EJlt^WT * ft* ff 0% ^0©fiS©«jft*^51t* *Cfcft«T£*« 
fffili, £5 2©Efl[fCtt ItUHSftTtt^ ? ? U** KEW 
tf, ij 3- KEW<f^) £^5^ -^-© I -5 

*f:lipg£©S' $Jai=%9 It 4 C fc*<X tti»*iC0tt<O 

ffl LXit<Kft9fiV*Bff3 <«9x.l*- 2C£EE(m-> "C* ^Q©81*^ 
jj? & © * * * f * * ;V * li * * * t> * * A> ©^te, fc li 

©c©±-5^eafl:*nfc!aKJ*-tet*T:. yxf a*x*^t* y 

h ttfi&f&I? £ ITftiB U, * LXBeaucaa«£» 1081, Tetrahedron 
letters, 22 : 1859- 1862, l=EOt # nt^i J: -J K C X « 



©#j*tt, #B*$5T3ff 4,45fl. 066^(=SJI3t*ilXt^ a. 4fll 

8ttB*U*J*&fc L X* ©EH fc^ffr * tt ® IT&ffi^ft 
SB2Wir-3V>X> S-8tKffl€<^©Slc5 * 9 K=»J >Bft*f 

= >J >©I±jai5rdATP, dCTP, «TPfcJ:CfdrTPX/»5A<, 8*©?? 

irti. Qetil9«g©fc46©fiiSiff©4 , X*d!*TPKtr 1^X50— 200 it M 
t*D, tit HBCI.tiJBtJJfi© 1 ?!; I — 3 nK©gX»ft UX* # 

/ri*iff^itei4©»»eeiaufc^o -^©s±©fci& 

a©d«©^i&©fi3St ITS < . C©^«(iffK©2^<C^ffi* 
ttpH7 - 9 r:4»'t^X^ « fe HF « t < ft pHft 8 H*jl»XiSC 5, £dt 



f;<tt 100: I i fcti-enK-hC^v^^- : KS©it*-ai- 
Jr o-- > r 3 tlfc DKA©fB?HrC-^t»XKffl -CrCXO^lO* : I 

t^ntneJ:, ff* l < i±w37r— eoxx-^^o 35x:-7or©^> 

-f^J/^-i/a >0UCt Toa DHA^'i / ^-tflionXBUlt 

y-tfliflitt, ^ , 5-r i r-©v%^^';* r *<-tf-^D y ©^fis^ 
iQtcr-s* i. b fa.**??* v-itjt ottv-'f ^-f -tf- ^ » > 

fe t©-*(3l»E2i;«Tr*m»»li, aSttfiltJSE, d»TP*?«ka 
1 * 2 H±.©*- tf ^ 3» ? U * ^ K0^9-ft-0#«iTi: TDa 
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©aair^5 -f^- (*n<&«> i steals fci^T 

(BelUasei)i OT*J 6 tlt^SR* * *li»*RccA 
H'MJ*-tffl)fittt^rU'tl/T rlbcATPOff 4Ti: DNAtKtt-f 
& z t *<» ^nn»4) ©75 xj&> £ <o»*rc J: OR»t«:H' 

UKuho HoffaaoD-SerllDg. I97S. CSB-OunatlUtive BtoUgy . O : 
«3(=£«*nX*f Ox -t UTRecAtttJH-f * W II Raddioj. 1982. 
Ann«.8e».Cenet. . i« : 405-437 i;feV'Ttt«*ntV^t 



¥6-500020 (15) 

0* L < > W ^ '/ r •< * - f » V BS H 

*r»fc*H,- »t U < t*10»-~ t 0<t>B!Jt*»S 

^tT-7'Jf7 C TherBotaea aarilUft )fr 6© DNA»K U / 5 - 

«to-T4C t**"C* *- Taatf '/ > 7-*©fc3?Jttttlff* 
o^Wctfit* Tna*W 'J * 5 -*?<DEI5**»^ *FiB*-r 

fflfltli, HflSEC *«*©*filZttl,-C«ftttTA** 

^5 ^T-«>(*ft4j«tt*^jc-r*fcie>K+dr fe*3K. *©«» 

'/ > ? k-out* Bdtt* J: Off * U < Jil5fl5*C-75r©ISKTr 

c ©^dtcK*sn**flrii. fiat, eaofi^, »*, * 



A< II *> 09 t fc I* ^tftt ft * n 4 fi J9t T 

a ctta) ^orHv-oMni v tear & \* 

\ t < 9 Ai=H«r«tott^- J:t;ift4roi8^ BrSO<<D«£o 



*3flr«, *(DJ:«>tL^^fe»^(:45i*r. fflflffcp # t; y ^ - ^ j fell 
.-f >X7A/>7 <Perhii-BI«r Cetvs tnstrnaenU) »- 
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x *>E3Jsd fi^oifjQsnTi'*, *3<sgittia *) a -5 «:©©ai& 

Toa DNA# 'J * / 5 - -tf SaSlSK «fc * «*&£2 W 

©ioes*<$rmT* *^e<i^&n4fv»T»su»H-ca*« oca* 

tt*3K0W»* 4.800. 159^*cffiCt?-$ JtSKWfll tT. 213^55 
? *-(f"v©PA©fc©©fc£©tfQe?5t 7 o-i>rf4 

jStiT-5 C 5, £ © J: $ a 7 o >irii k ¥/9Sfe0©eg^ 

*6gmr * -©*^©aigs<&*s£. **ii$flWB?35f*«Mf 

S*. Tna#'J > 9-tficQ»nrfi6<0^ffi(i, #B«»S34, 683. 195 
*5*?*tf#B»RF£J 4,683,202^£t/(C»tfl$$Jf £G§SI 229.701^: 
BtMf&H^PSSI 237. 362^ ; ±.'.tCfKiH#S*5MSI# 258.017** (C 
n^OM^€: ;i:5lffli:J:oTfcli5) i:E£aeftTV* tot 
fi^1T6«, *^t-, *»9l©6?»ii#tf»© PCS (Om, Cyllensleo 

JtC/Brlich. 1988. Proc. Hat I. Acad. Sci.OSA . 05:7852- 7656, 
*©g3^"t£CfC9fffii::J;->TflD*6> : i2 PCB(0choaofc, 1988, 
Gentle s . 120: 621 , toffdmtc cfcil^i; J: -»Tifl^4) IC4» 
; fcJttf DHA©EW&£ Initial, 1988. Proc.Natl. 

Acad. Set. USA . 85 : 8438- 9440. if J: HcConloaue £ , 1988, Wt/c. 
Acltfy Res. . UCZ0> : 9869) Ofc»l:ffffltS5. Toa=f< 'J / 5- 

91/09944 *K 1991^7 11 B £ $S«w *<OM^*Cw 
tzvmtc Jt-,.Tto* *. 
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foo DKA#9 y ?-*f©J££E^e?£fif*l*, BNA<fr&5?# J: 0 K) 
C3r *^te(=*f it * ::©Qi3©«2JS*sj 08 :©J:^<l^tt 

i3r0infc^rifeli, IS: (a) RMA8ffl *233 <r * t - t 

It (b) T=,- «J yyfiftfc75^ BHAS 
aopSlt- Toa DNAtf'J y tf -to UNA* 'i y ^--tf**** 
t*S/?^ >ti/K£V ^©©XS^*^fitU-C RNAfi&S©ffiJ*Ifc:tt 
IXtt&tttt DNAffi^£®j£T*fc©*- + »tffc#Tl-, + * 

JttS©3?ft©tt©flSi::J5HT, 8NAKJ Si: 7- - 0 > TV *7 v 
>f v-«4fc, PCfiCi*^)©Ofcl6UGaTfc*C 
PCHKfc^T. atE^*nfccDMASti« L~Cftife?0fyT&$£I 2 ^7 

C Toa DNA* 9> 5 --tflitDNA £5 S-t «0 COP? &S 15 *«JS5T* 

Toa DNA# 'J / 7--tfCJ:4 BNA#*©*}<gK: *? l»T\ 33l(C>fi 
EJtlii2SE35Xft 0, CCr DNAQl* BKA/cDlfA'* -f :7 «J -7 K©# 
■*©Jg£STftJ«*n6* DHAa*E)S2 lT{2fflt«J3 2 ttSfitt? 
li, DNA«-**£tf-0-*. £ $ LT, Tim »NA# U jt 5 - -fe* 

^ffiMTT* &NA£J3(*£©»fatt 0XAa©£f£tt, Feme J: * IO03 

Toa DNA* 'J > BNAflJS^*OSE©«^lCfiEffliri i 



BfiEtfejE^K, Tea DNA# »; > l= J:* &NAte^O±)«^ 

II ftHA/cDNA'W ^ U y KO^f t £5. C© BHA* in BSS 4 

AiAOKat 1/tO # » :ni:J: tj «JC3 « 14 »©BE 0 fiVMZaQ a 
-*0cDNA»^*8lRr*. P 2 ll©6(£UEn»flfl9^5 Y V- 

g3 2cDNAS3©^«©* &^*^^acD(*Afl-^li, 0NAG2Wft«, 

foiaoy?^ v-*ffisuT0fS©coNA<rr / > ^ *ioeor« i 

Too 0HA# V y HNACl » ^ ^ t » a "tf" 

*»V*T» Toa DMAjKM /* -5--tftt^©S(C*»!Sr 4 : ( 11 ) ifi^ 
9: (b) 0 2facDNA<D^J£ : <S i C^^StCfo ( c) PCRUJt 

ICfeJtft Tea dim**'; y 5--tfO«Z»U» *^flH©Xa©fc»ICW 

ft*E&s©ieia«>fc0K#nTa-»fc, 2m©-f >**^-^ > 

a^CDtSa©^^!^*. Toa 0NA4f 'i > ? - <tr©t2J8 li, BHA 
©QB^4S J: tfmnft DNA<D!0g*-*05asnfc«Pl&** -»T, ttJft 
© RMA©?a-r.>^**J:CfI^I5«r»ffiJt9Xa©a*^* , X< LT 



si«r*. cn^c^aiisn^sfe^^ fis^«»«?©fc»© + » b 
iz t» 5 cm k a ^ sjfigr * * • 

eSE-T* c t **TS RNAEJHU, flEtt©&ft«** *©©E3©E3 

ffsnti^:i*<T84, c©jqStSiiase©Kfr*F^CAfa©« 
JBS*nfc BNAv * fcl*83S$*ifcoRNA£^=fr-$-$ C t^TS 
BNAJ&Hli* fcttf»© + ©7^-ft BKA^^©affl"C**C t 
*<T*i. f^C, aft BHAIi£fc5*$9ttW©f C^f^nj £ t 
*Ut««tt BHA*<tSvV©^$V>C8^Tft QQ©K?» 

V-©iT-cT*<£JSf:T-- V>n4<T4J:K 
^fflfOW«li^5 -TT-©5 ' 3ftKl ICff fiE^ 6 C i T 6 , 
v-©HS5« 8NAC*l,T«&n-C&&« ^*V»tt, #©©fi«l5lS t 

t2.mt'*4 7*} ?4*->/a >d<Igc0^^S»W DMAS© ft fit* 
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»-^^jy • -7 tf f>-y<Thtraolaga aarltlaa) © DNA:H 0 y 5 - 
©«g 

COSIttffUl. *-*91f • tU ( Th<raotaga par(tUa ) 

tu d«aik«; y 5-*© «*&ttr&. dna* y y 

ti % Lawyer^, 1989. J. Biol. Chaa. . 264 (U) : 6427- W37C* 
COPTIC CKSIffCt oTjPii) Ta« DNAtf 0 / 

H-3l*Xfell*ftX^* I o«0KX ( I ey(DggCl.)*W1-*^ttK 

*fi«Kli* C©*£l*2&oK©TAP$-HCl, pH9. 5 (20*C) ; SOiH 
©KCI : I D**©MgCl« ; 1 - y A/r^ hx^ y - A- : 20/iM 

©**©dATP. dCTP, dCTP^JtaUP ; lOaH© « - »• P - eCTP (0. 03 „ 
~0.07*iCi/aH) ; J2.5ff S © »tl {£* T tt ^ DHA ; 3ttHZ#*) / 

fil£4r, <*«U&l±r0nlf© h 0 A -HCK pH8. 0. 50nH<DKCl. 

o. niicoeaTA. i«/«iot-hn-rttauv7f 0.5 
wohp40. o.5*©-y-f - >2o*»jtcF i an© 0 

- A*£au£&nxv»i) *©#■> / J: OfllttU 

*l,XfilC4r75X:lC*!l'X*J6*-*. Tli>i*r»Jg©fcJ6l=* SSflD 
Lfctfy/?-* <*i J: ©#«*5 a *lt 

» >*, JO/i I ©8ftatf©EDTA©BStlJe Jt it $ KIT 

ffl£tt)*a<6U. * UX50ii 1 ©El£«*tt* I0»J© 2oy©EDTAf 
50*i g-/aJ©*-r V DMA < 0 XO Htf-T. * ( I al) 

©20*© TCA. 2 «<t>fcTo V h 0 9 A4>jEtD *LtR* 

•T C <Dift£ tt * 0 Xl= JSVXIS— 20d«-r V* aK-v ■ > U. 
Rl'T7» h-rXBhatoao) CP/" C 7 4 * * - TitiS *LT6 



X6tl) TJ:<&«>U *l>T»95*©x*y ~/VTft*r*. * 
1/ K L> ) liaHTY >7* T K cpa© 0. 00IH—O. 01*T*> ft. 

Kff©CJ>a-B***to©cpa 



dCTPtf)itffitt(cpoXpiole) 
milt tltzpBQlmx 3 x**l#fcx 4 



ttii * fVfc'dCTF© paot* 



- * tit/ ni 



4.I67X 10 

r^X©#7^«li«JB*JlC'<-- + >rU. 4rLX««C<E/HUfc 

fc50g©a*S L/:*- * * *T • v y ( Theraotaga turitfm ) 
BttUSB8©&fe <«tS K. 0. $|ettcr*±* H-f V H U y > 
7\ CJ:0««anfc) 2. 4aM©PIISP(D¥P+ I44a«©*W7 

J^^) **?TT*2SaI© 1 xTB-DtTtf«tt(l50BHO h »J X - CKpB7. S). 
8oM©ECTA. * J: 0 3 aMO V*-*-X V 4 h—A) <0 * T II «? U , -t 

CAaioco) 7 U >^EE**/P C 8 -20. 000psl)©*X»«? U^, 'J 
<t?-f K*3I1ID<?) 2.4«M«>PUSP***r^* 1 xTE-DTTtti8«-C«||5.5 

(40— 100J»«T* by » 9iJ, 50«O«ffl^-f 7 A) . 
*r4^gf % »H I (275oi) tiS.SlK©^ >'<?K4ff JttflS.Sx 



10* <ltt(0«ftt*Wtfc. Star 0.2M (7.25a> 

OA It Toe D*TA# 'i > 5 -<f*faH<0 *) * 4 t <Z> + <D DMAtCJt^r 

2 V. PEI)*<*aa©ifl2«*ttiHait*Ci:*^l,fc # 4? I > 
P(pHT.5) € 0.2W (5. 49aI<O10W0>P£I)^»* -» < *) tf fio -t L 
M -**JtT30»IH)ttff Rt>T30, 0O0X fT4tC 
*?t*T30^Ha^Lfc. -fciB^«4r^»ir<246ai) t«i55U, * U 
T3.05g©* V'*9%%i JSCA12.5XI0 - J&ttOftttfr** L fc, ' 

0*H£s. 24g ©ISftttar >*^o/.©tfaorc J: 0 O.JMtttt 
7>*r->/,|;»RI/, DHA M / 7-lf(07 x^At 7 r o-X 
^03£^ttt*^tff5Et/c. tttv-tr^wno 2.2X6.«» (25|>|>CD 
7*iAt7TO-XCL-48 (o 7 hOtf080]2. Pharucia-tKB^ 
^BIA Ift) it 5 A(0.3MORBI7 >^-=.<>/,*5 J:t; 0. BafiO DTT 
4Er*«rr-STE<0'*»TiF«lfctfcfe<0> ±t;38al/»» (10al/ «»/ 

(SJiUftUT A««.X »l»r O.ealKD 8TT4r**rr« <« 
>*-">A4r**tlO 90al«>TBTit»b, ifci"**C 0. 5nK© DTT 
4r*Wr STB^20«©*^ > r y 3 - /U SSalTft^ 4rCT« 

»f=2o«<oxf-u>r a-*** j:c^ o.s«if<o pn€*#-r ste* 

*=&£Lfe DNA^ '; / 9 -«O«»T0«ttttl**fCi»*t*T»ai$ n 



«ri 7 i -;Hr7Tcr-X<0*?A^^coatajttc&attttPS||ft 
ffi t * * t (228al > , *UTI,76g®^ ? K U Jt ♦ *W 

PSltA W4=* 2 7 * -*<r 7 r o-^X* ^ A — <Dcr 7 h*»J:c; 

r*v»CIO»A<TB-DTTilt/l>ttT#ttdtl/t ;3Efl*fir» («90») tt 
TE-DTTft*« + 20«<©Jcf- 1, >r *J 3 - A>«f» 2 M OR*r#ffl * #1 

*2 7^ -Air 7 r o-X*?A*5©«i§Bt<Z>«t!4r*l 1 ^ Jt 
tfII07*;A*7r o-X©*? Aj^iSOTB-DTT****— iff 
CO. fit 0.3M«i«T>*r.»>Z.fcaiilL*:, C©^S<P3MI 
HSI, 259. 4oI) 11 93 1 08 CD ^ > *< 9 W4r^W * UX50al©K 
* K»»OfI 8 7* JiA-lr 7 r o-XJtr 9 A»ri0«!/ ci'/DTa 
fflLfc. C©^, atffl UAfi«fe©r^TttC©* y /.c Jt 

3o©-r*<Tr©iR*8ffitt*rn*l=T £ a V (Anlcaa) YM30J:T 

ftw«istt©t»(caff ux, 8L*^<oi&m&ti*.mn*mmisit 

fflttttffl© 2 ooi&lfiAtirlt^X, ffK^WV^itfiftt 
100 tt/ag©^ >^<^fjiciiv%rft 8 X|0' *tt©jgtt) X 



fillft*tTD£3Lfc?*-At7 t o-XUSGBiBCt. 0.08 
M© KCl. 50QH<D h M *-Cl. pHT.S. 0. 10K© BDTA. 0_2W©> 

A./<y r o-.XU6B(Pbartmeia-LKB*K*I3A kfc) A 7 

CS£lt:Wl/tA jk)^ UTfl0ol©H-gm&'f'80- SOOnK© KCl 

0.21- 0.3I5M© RCIT»a5^-«fl'S CO. 53a!) ^SDSPACEH.* 
9 iHrUfc. 0.25- 0.275M© KCn*®«-0-* e-^04«A c 

tr-;>0e<T:7*yAia35) ©y-*£ kci^^4/i^t7^ 

yA-^A-£2QST»2llT. * © -f * > SftfiT £0. I5M© KCMC 

25qI© h X -CI. PH7. 5. 0. IM©EDTA. 0. 2M © ^ -f - >20, 
O.SdI© DTTfc X tfO. ISM© RClOf "C ¥25 ft U fc 4.3ol©T7* 
V L (Bf oRadft* &£?A L /r ) i:2«Lf:, £Ifflbfc 

ainttr£bfi> l, -e UT«eoi©ra— icort + o. js- o.7m©kci 
©Ei«4jET»ii$ ufco 

O.35-0.55M© KCI-C^ 31 (0.58ol) * $DS-PACEi- J: 0 
#KrL, * LT > 90«©t£ETfe* J: $ KSfctifc., # *J ^ 5 - * 

©tr- ? 0e?t*83tt#»Wi > K ? 7 U7 --e-cf5Sfc*nn»i^ 

<65TJK *» l»T 2 © Tma ^ / -7 - tf t OQOng© ^ 7 A i 
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FpLSCl (ecc-DNA) £&ffl It 1 £fctt 2 090^ >*»*C-S/o > 
Sfl^n©^© DHABif*©***** «* D^6ft*> o 0.8 

- o.5M*c©wt>-* * y >» 5-«©tr-7 *7-in,, -eurrt 

3 l/YH30!3J:T«l20«un©Lfco fct»rc©#D* 2.5xl??ISa 
UiS. <50oH© h x-Cl. pHT.5 . 250aH© KCl. 0. 25nM© BDTA. 
2. 5oH© DTT*».fctf 0.59tf4>v-f->20 {Pierce. Surfact-Aapj J) 

01 feit;DJ«)7tiAt7y a - XtDit 5 £*4>©gS8tB 

3^'<'J >t7 7 o-XA ? j*fr<94>m&ftm t— ere t 

fc„ Cl&r-A (HSIIfiR) 200B8©* *^*rt, * 

LT KCl£S*fcl"w<»; >tr7 t o - jCSttft-CSOnH© XC1U* 
©-f =*->ftK*6Jffl Ofc. BSIIfiW 4-1601© K*B©^'«'1 > 
t7ro-^*^ <80nH© KCl. 50hB© h 'J ;* -CI. pH7. 5 . 0. 1 
DiKDEDTA. 0.2»O7Y-> 20*f J: V O.Smt!© DTTO't'TTCj ft U 

CO* 7 A*80dI©H — fflD&TSfe£> U, 200dI©I51-& 
QjffiiJrftO- 750otf© HCI^&r&ffi t,fc e 0.225— 0.S35M© KCl 
-C*fl*-*frlB (2ol) «-£U=U* *ttr S => VYtJ30E-trW 

ZG>&U <HAAt5> « 0. 3oe©^ £ S?*^*^ *LT4oI© 

KfltO^t Kot{/7><^-f h C^*-»^(eIfi£© KPT. Cat&locbeo 
J^^E3A^fc) #-5/. CIOnB© 9>E5*0 9 AffltJifir, PH7.5 . 0.5 
OH© D7T. 0. IdHOBDTAI? J:r/ 0. 296 <D V 4 - >20<D «f» T?t5 fl: U 
fi ^ © ) ± 1= © ST U . 

C©» 5 A*12o!©^— ©attTR^t, -t UTOOqJOIO- 500 
nl>; ^Bft »i <>/.(pH7.S) ©aO«JE-C»liiU/£. 0.105- 0.230 



m©»; >at »j ^ A-r^air 5^a<o. sol) ^sm-paceic j: o^tf? 

T7^y^JE»7AI©jJEH < C SOS -PAGE i 5 W 10—20 

stsu, *it7 7 4 y*-^A— fflDft'p'pawcai/fc. 

WoJItett DMA* !l > 5 — ■tf©tfttrt£2S*H , Mi5l^'tt**"» fc « c 

©» 5 a^ »Di©H-aaRT6t»u, * utsooioh— mtaa* 

© 0.2- 0.7M© Kcma^KTSPU*:* 0.33- 0.S05M© KCl 

-c»asTr*7>s co.58oi) *sds-pag0(= z bfco ^®r=»ffi 

Afc©T, 2 ^>©^-iW*-3< 0.31— 0.4M© KClTftttir 

-6»Q*r--* 1 ©<PK— CJt- tfc ; 0.4— 0.515M© ItCir^ffi 

l=T i =f VTKSOHJi-CW 7Bf=£ieUf:* 

3 o©-T^T©T V A yA-rA--«r-/Hi'itf«^L'^A<0 

ifflM13<& MAfiJfflif J: V??* I KO^Gf^OCJSISftftO^tt 

02774 yA--7A-*f/.fr60! r>© A* — ©IC 
S (PI 1 I ft©) *3ol©*^**/H3-^*5A <25oHO f !/X 



-CI. PH7.5 . SOmH© KCl, O.lmMOEPTA. 0. 294 © - > 20*f 
J:tf 0.5dB© DTT-C-att^Ute fe©) JiCft^Ufc. C©6fcfivii 
au^xsh * * o- ^0IS©pH©¥Cffffc©fc*l=^ : + 7>Tfc-> - 

btnt&niz n/co ^©^ac ten, w ntiK«^* 7 Aiicft ?sf 

;©*? A* 9 Dl©£ftSaffiT&5>L, *UT45nl©50— 700 
otf© RCt©a©^Erffltffi t/fc, 0,40— 0.575BH© KClT^ffl-T* 
0NA*V > 5-*© tf-77>B C0.58dI) tSDS-PACEUJ: 0 $*fr U 

ffi«t^>'<^s©^aiiir-?*flc-ctaK5nfc 45k0a© 

f?S»'<> Kll0.S3MT»Hlir6 : A 851tDa©fiSft/< > KI10.54M© 
KCl^*»M*«ftffl If-? t^-f-So Ufc^oT. Z©*7A^£SI 
L/i: (>K'jy7-tf«>8B<!)rD7-f A^OIT, ?^B^-ft 

vaj&t-cfiPf*-*) . 3i*^*t^d-x<o*7Afre 0.475- 

0.58M© RCl-Cgg^-ft tf-?^E5tCI 1 77^yA*7i^O 
— acife»IJ (Pll lift??) I±4"f»i. K3S 

^0PII liaW€*****ti-*£inBETlJff UT, -f*>|ft 
0.5MO KClliEICSLfc, Pll U£i£r*flQl©^* K^Q©^. 
^^-biVa-x* (C©«5^ % 25oH© K U ^-Cl. pH7. 5 . 200 
qH© KCl. O.lotfOEm. 0.2«©-y-<->20tf JtCF o.SoaoB&TA 

©iEL^pB*Jtr/-r ^>act:¥aft**v^) ii:a^u, c© 

* 7 A €-27ol©R— ©a«tTftfi> *tT HOol© 0.2— O.flM 

© Kcionafl3Er©fflr*c usesik. u^l/x*<&, o.a 

M© KCI©-fcmaRS©ft*>0 £lDGtli52oU© BCl©£&*tt 
L» CtlttCl©iSE^4JE*i lifco PCI*TC©» 9 A*32ai© 0.2 
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*C3DC 0.2M© ttcic#HTffl£L*^:: k#fr£tltz* C5S«, 

*> i^e^^ao^a^bA) dna*m} y 5-*f©^*^ 

£©£0*5Ood© JCCl*-&tf***-trAo-*t3a8M::«fc t)^ 

qH© KCt©£*a4jEZr*ai 0. 18-0.33M© Kcirtf *BtT $a> 
S (O.flToI) ^SDS-PAGB4*«* Cf 4 «»y.*l= J: t)*«U 

<3S&fe'«* - 2*50y-^*ft-»fc, 0.215-0.31 

:/-A£-fe > h 'J => V(ceotrlcon) 30d±T? □« tl/X 2.5X 
D?S®aJSE <50mlJ© r- M *-CI. PH7.S . 250oH© SCI. 2. StnSl© 
BDTA. 2. SotfO 0TT4*J:c; 0. 2W© 7 -f - >20j Pierce. Stirfacl- 
AaP«])«p-CSWEia L> 5ISfit»T 1.5fttt«>80W4>7 '/ * o - A 

fig© 1 x I0» #tt©#l*£ t> ^HStlfc DNA* "/ / 



15 IS ¥6-500020 («). 

dtl* Jt-5 4JC3Ltt ftJQSftfc UNA* 'J y 3-*©y 

*tt*ftQ(C i*)ifc£*frlfc**£lKfcJ* »7hDaT#*o Toa BHA 
*tt »| j« ^ — tf 14 , Ton DMA* U5-V«0Ti y C2QS5BB-587 
(DCTPI) *S.fclMl8-732 <0GTP3) x £ h - T^P^Ct 

Toa BHA*f M y S-'-tf 1 g&g=*- Kf ft BNA©ga 

y tf***!/*-* K DC184— DG187I*, 8S?£ 

£ DNA*y y 5 — V ©DfflS-fr K y * > <fi«» 3 ' -Q©14? 9 U 
** K> ic^lf ***-7« 1 oe*tf* ru»55i 7*5 -f ^ - fcs 

^sna, « o©a**i6i&©Dn© («■*) 22-7-©7-*t$ 

*. iO*f-^li7i;0ffiJII Glr Trr-Val-Clu-Thr-rfc * 
UTtf-Ax • T 97 ? 9 X (T. aqua tlcua ) (Tag) DNA* tf y 5- 
•tf©T J / D 7I0-722K, 43 J: Cf IT - X . If-- * 7 « A * (T. 
theraophlltia KTth) DHA 4? »J / 5-"t?<57 WD 720-7241=^- 1 
WlCT*o C © 7l*T^r©tf-X.x ( TbercQs )gufc*T< 

dna# y y 7 -4fsie?©*t£&i*ttdn&« -tecU:^7^7 

-©*7-/Mi64&©EI2tt-e&»K tlTy7^7-ll^«T^05' 

fT#7 7 -f - DC164— DCI87tTC7^-r : 

DG164 E2RO^ : 2 5' CGAGATCTGGNTAYGTHGAAAC 
0CI65 t£#|0*3- : 3 5' CCAGATCTCCNTAYCTDCACAC 
DG166 EZ?9?${?:4 5' CGA&ATCTGCNTATGTSCAAAC 
DG137 (2H5>^ : 5 5' CCAGATCTCCNTATCTSGAGAC 
cn*©J?©^5-<-*-»CjbU*T : AliTf^ >*C*0 ; Ctii/ 
f y>Tfc») ; CliyT^^VT»0 :TUf-l ve*0 : YliC 
+-T (pTrloldioe) V f> 0 ; S liC + C CStroosWE^ffl ; 3 H- 



a££> "CAtJ : WliA+T (Oeaklff SftfB : 2H-teA) ; 

* LT Nli A + C +C + T(aNy) 7^4, 

0 ^7=*+ J/»i*J*U*:*K DC180- 0C183U, ©ff^ 
K DMA* »J ^7-e<0»!2tt#KMy (iSU' -m<o\4? 9 l* 
*9-V) (C tf I? 7© I rig j r^v-tS^ 

$n«* 4-o©^^5affi©snio 20^ -or- 

Ctl6©7'5^ V-liffltaW ( + ) £1 0HAE59P:iSK*n. 

**-7 Gltt-VQl-Hls-Asp-Clu*3 - KL, * UX Taq DHA»K ') J 

5 -4i©T 5 7 a 7«2-T«S*? -fctf Tth BHA'K «J / ?-<tf©T i/B 
784-78BUB-C^l£r *o - © * * - 7 liT^T© * - A ^ 
( Thefpns ) QKiitf* DHA4* 0 / 5-Vi2e^'t*t:at^$#i*, 

— Qir ^y 7 -f v-©7- A|432e©(3I2fSfe-C^9, *l/t77 

* t "&© 5 ' jRflKfctt'C EcoRIS©85tt^=»— K-T «o 
ffi7*5-<^- DGIflO— DG163*Ti;^r : 

DC 160 E2^S^ : 8 5' CGCAATTCRTCRTCffACCTC 
DC 1 61 : 7 5' CGGAATTCKTCRTCETACTTC 

DGI62 QJVB^: 8 5' CGG A AT7C8 TCRTG S AC C TG 
PC 163 £S3*?SU : « 5' CGCAATTC8TCRTGSACTTG 
Cn<&©i2 7 , ^-f TT-K*?V>T^ A. C» G. T. SfcJttfWti 
icSdbfcSl 0 T$ 0^ -eUTR«G + A (puRlpe) t*6. 

Taa 0MA4? M y 230bp©Bf>f^iO®T5fc©^* 
tfsCli«ffiffi U^l^*C80ii 1 ©*Klfc©i£#$r£*r-r 4 PCR«t3^ 
SSimtfc: <i> 5ns©ffttLfc ToftVy/. DMA : (2)50tT3 
*A © — U/:lJfr^r 7*7 ^v-OCl DG164-DC167; (3) 

S0e'3-«A <^9fr) ©-©K Lfci27*? V^-©^ 0GI60-DC163; 
< 4 > 20ffi© Taq DNA»»f '/ > 9 -tf ; < 5 > SOit M (S^) ©S- 
eN7P: (6) 0.05Stf©^O U'*(Uarefch) - 12 ; 4? J: O ( 7 ) 



95 pcseaffi, Sft7rti'7i.*i^i^. 

/r. a^Lfc«*ft20fi I ©10sH©MgCU(Q5*PR 2oM) TIDl^l- 
L, SL*IC50Dl©££to€r*--'<-t** L, *Lt'*-*> 
- - * -(Perktn Eloer Cttuj Cycler) Ta©7 t 

-ffl,i:?£l»t-{ * 9 > r Ufc : < 1 ) 98r^©ffi®-50efr©«5» : 
C2 > 50*C^©am-lO^©W» ; (3) 4 0MtT7Sr^©0« 
tfJttf (4) 0BTC^tf>±*. wO7r'f/VtAIJt301fY^AfifflL 
fc, ^)CSfltfl2«P© I /5 (20 it) ^ 8 *©? l/-7(Husleve) / 1 
«©J/-*A (Scaltea) 7^o-Zfl*yA'i:tgI3U * ITS 
230bp©Dr«-*»fiJU. QQU *l/T BslII^Jttf EtoflIT« 

y ^T 5 *"^^ V 4^? * U^f- K 0CIS4fcJ:Cf BG15514, 13 
S^ii DWA4? »; > 5--tf©77/ : ©SCS^ ¥ J << > (Qb 3 * 

^a©n?*w*-*K> cisit***.- 7© i oi=4ttr s tmm 

T'J'fv-tS^Sfta 2 -9©att *32»©^G© <S>0 > 18-^ — 
©y-At«« e C©**-7l45^f 5^7** K©CiEf5Thr-Alo- 
Thr-Cly-C* -eU-CToq 0HA4f 9 y 5 - -If ©T £ y E2 588-572 

*fj;tr Tth dha^ y y 7 -*tf©r 5 ye 571-5741=^— 

:ot»-7 lt-r-<r©»-^ x( TheroM ) Qlt^-^e DNA#yy 

7«ifiae9 : ©«pK^v»fi* n*» -iscu^H7-oy-* 

«64©©©ntt*ra 0 * * LT7**-/-*-t*-tt\$©5 ' ^atc*t 

U3©7*5-f^- DG154^ Jt DG155*TIC^^ : 

DG154 CSPflS^- : 10 CGAGATCTACNGCHACOTC 

DG153 ffi?H&^ : 11 CCACATCTACNGCKACSGG 
C*l^©ut^^5-f -r-IClfi'T* A, C. G, T. S. W*»"* 
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Too DNA# 'J X 5-*2t£c-f 011(7^ «6Tbp<DGrfr*IO<3Tr & 

<6i=* ttuciitte/a t *i*xeo# i © + £*©## £^*rir pcr 
tfCa^&EJSLfc : ( I ) sasoartiufc toary A DKA: < 2) 
SOtfm&A <£») ©-&*:: l,fc0!r:fr:/5-r -?-Ofl DC154-DG155: 

DCU3 ; (4 ) 2 0fc© Taq DNA# 'J ; <5) 50m M (fi 

©0dNTP: < 6 > O.05*f©7 V X(Laureth) - 12 ; H <fc 
(7) 0*© PCBE1Q#* ltl<t^*i")i^SttK 

K^-£~701CT 75? > * #8 * LT-20"Cir fcl*XG*S L 
fc„ £1® Ufc«**£20/t I © tOmH© HgCI »(fiC*QE 2 ad) TOttK 
fcSKSOnl© WL, t LT><-*V • i^v 

- • t7X • -0->f 9 y -(PerhU Elder Cetui CycUr) Tifc© ? t 
/Ai:«tl^-f * U > r Lfc : CI) 98t:^©aB-50»©»fJ ; 
( 2 ) 50r^©»FEf- 10»©fi# : (3> 4 A-jM* X75*C^©fil# : 
£ J: < 4 ) 98r*^©.£# B :<07 7 -f.**G»30*-f ? AEC L 

-tLXiai? 670cp©EfK" fc&ffl * OX BgllC^Jt 

EcoRITii© J: 5 i: iTWfttfc. 
cn&©*Q$3£lCtt, 667bp©0iK-, fcJttf 667b p«OBSK-©T 
Bffl-rJ&4 230bp©BrK-*£ lift. C ft S © 0f # ti, EIT©S3£lW 
KEfitftJt 2 K„ Tiaa DNA4* 'J / 5 - if I fflC^ © * © fc. £ U 



ft ^¥tf-500020 (20) 

<f ■ -y 'J »-y(Theroot&ga pari t foo) (Toa) WA# *J / 9 - 
«tf I afcT-© » p -— > y 

w©S2&eitt* v 0 ( Thernougft ooritioo ) 

© Toa DNA#y jf 7-* I2l£* (Toa Poll) &9 a --sfth 

*9-fv- 0GI64-I67*J J:Cf DG160-I63(230bp) * J: Cf DC154. 
ISSfcJ: DCS60-l63(667bp) ia0 5iU; PCB£tt&© PNAE2 

yim* xcwisiiRSttcDffiEiEM 6 • cccggg* s*rr S . * «J ? 

a J: a Ctt»tfc. DG224t*2lv-T&9, Xoal&ttt::** 

LX59-79bp*ftf 3 ' -M© PCR£ fifcttl K » UXffljaaXfi *. 
DG22$(*22v-XJ&tK XaalflBtt* £Xmal£Btt J: >>21bp.b& (5' ) 
*T© F«£tffcK#UTW«ttTfc$. 0C2244fJ:c; BC2250E2 

DC224 K5VS^-:12 5* ACAGCAGCKCATATAATAAAG 
DG225 EW3^:I3 5' CCCATGAGCTGTGGTATG7CTC 
DG224tfJ:t; DG225*. ttt*B If ^ ^ ^ - dUHPEtS * * 9 ? ^ 

toDifc* cn^oaatfctMMP^f k*vm<!> r D a 

fO»%Blli. Toa DHA*U / 9 - -tf ifie-fjfr* 2 otOInal 



(isiOta' jfCffi) it Hit 4. 2Iibtf)XaaIEfi>|- JtlZfita-T 
Tna ffNA4f'j X ^ — -tf & fc£ 4 2 -oOXjoalffifr*, mifi^- 
'iJ:^ ^7 ^ ^ F PBSI3+ ( * fc, pBSH13 + °P*> »«f»U 7 ° 

W40Aiff<O Tmayyi DNA*JEaat-CSS± c: fl9 {t L fc« Xaalffi^ttS 

*t2aeiai^9t/^iSbfc. r - ,f P - ATp- + ^--eaa 

Lfc DG224fcJtC/ DG225^o-y S-^0©^^»©^ 
o^t.^o,|*#efl*. 4.2hb<I>3' -DfK-(DG224fc«-f y-T 
-tf-J/Byir^) *>'J:tJt 2.6kb«>5' -a«-(DC225i;^-r ^ 'i y-f 

KtcJ:*)Q©U, &*>TXfliaUHft t PBS13+ (Strntairenc) tfi 

A^-iriSiab. *tT7^5-4£ii';&tfr- ,, P- atp 
-tt-tfaatfc, DC224te i v 0G225© yo-^-c^o-trvy 

5 F DNA*yo-ri:'W7 »J u > Lfes. 

* $ C 4: tfiDEE tit pBSIS + ^ 0 9 - icfcT * BifrOlB] & * 
ftSLf:, 7o-->ntK«'<0 DMAEfl«>a*f 4K 

ciffifiBtt©^'; v v*-^«©K«-c^?-r J>rt«) ^«2«l 

TSIKbfc. 5 J - ^o->i;-9V»t.' DG154-155/DG160 

-163(73 867bp<0 * a - > © DHAS^OftS it U ^ ^ 5 ■< v - * 
m^tto DHAEKo^ffl: Jt»>. Toa DNA4C * > 9 - S E 

■5c. tna±<o£2WftS7'7'f'7-ta»ufc. sec, dime 



->*r. 2.6kb©5' -SrJf <0S«<D(^^ cov^r, BcoRI. 5«cU 
tr J: C^XbaI©fi5 ft»fl>S-* -t UT 5J^F*iC & 4 IC ff£t^T 

&ftTi:ffl^O, :Ht^?^ - EcoHI. SacK &Jtl/Xftaiaffi 
tTaa loalDffK'OJ'fJSr *fflffii:©fa«> DHA*^^cUri„ C©i^ 

H&tc, ^**-<D BaoHlfflltt*^ *0^o-> + OTna Polio 
ABBOXiuISfit^ 650bpO Bal USItt tC3# t X , d.2Bb«> 

3' - fifrtfO^fcfcf*-* fc(8anH!*s J: Bffl I lf*£t'K U£S^ 
*«H-©GATC5S«*©*W-tf-4> • ZtoXXnta* PolliQe^© 
3 ' StJ9© DNAEtf!©Jfr*f**rflS tfi. 

09Elfiatt3a-efF:45i'»X^ 2.6ks©5' -GSIfaVJECF 4. 2kb© 3 ' 

$j^(Z$n*o Too Pallffle-F© ATGMftS if J: 1/ 3 — K frfll 6. 
fc„ DHAB^lt ATGKttfiffttlci^XSCKbX. tW^?7Utf 
F©DPtt«^T3g?5©Sflli 1 OMcol. Hd«lt» * ^ A$elCfm09«t«^ 

pBSH+N^ ^-©^n*-^" *Tna PolI£G*©23»EBHft t © 0 
©E?l©^*3&<^ ATGRmWtfcHistf 6KdcIJEfcl4A$«IISaeB<t© 

8>g)U c-5 LXCC^BCaV^^TOQ©^^*©^^*^?!^^ 
^5 K1"v©A#3- FE2n©T-tf >r*6Z9)«Cir* (€3X 

li, HCfCaCJffiiaP 455,967^, l989^J2fl22BfilHl. *©raS«* 



CwU3Iffl(CJt^Xl3JL*. ©«P4> pDGl74-pDCl81*T-3HT©£# 

Too PKA*'J 5 --tf^gar & PCS 
0* U25JC* tt®55£l6J I C&^ttaQL^: To8 5HA4* »J / 5 - *£ 4r 

50m I -C&tK 4rLTElSa4>&l*50tf n*^©"/** ^-0G73. 

10' —to* © Tthcatr- (^*l^xIo• 3 br-©yy 2*/nB«>0NA>. 

50 fcf 3 * © 5 "7 - DC74. 200 MO&dNTF. 2 oB<& BsCli. 
I0bEJ©MJ*- HCU PH8.3 . 50oH«> KCK *f 1 tOOjt b-/oI0 

Blaer Cetus Instroaonts>© DMA* A tr-f 7 5 - (Thermal 
Cyclor) Tn«5-r«o 20-30* -f 9 A©96'C-C15» : 50X1 T30» * 

O.Siatt/50/£ IIDSI&) , PCR11 -t *>^*V%##att£l3c«b«:& 

K73 B2W5?<J : 14 5' TACGTTCCCGCCCCTTGTAC 
&G74 : 15 5' AGGAGGTGATCCAACCCCA 



«B« 3 CEQfi J: -5 IX, 4.2kb©3' Xcml#ttt£ pBS+«*»ir* 
o-^vrU, Sf57?Xi K4r BaaHlfeAtf BglUTimfcL, 

Sftfc. DG238tt Beo&VfeJtCF BanHJSttt* TCAfcit^ K>OHC 

K DNA*££fcf£iaSifc©'**->U^T;i? tf-->^U 
*UT DNAE^^EHS^fc. »4hfcloCiEl/V^7X, 5 K4£ 
pTna 3 ' Dut3 I tUt&^L, * LT&ICpTraBOSfcSfcS I/*. 
B. tac7 f c^-*-©^^-4'©£:figg^g>T*>:f 9 > ^ 
<!!• coif ) «fr©Toa Pol !© fit* V^©85l*?.fc tfTma 

fciittSf * 1 fcA«tS«) tflfRfiBWT, Tna Poll 
2Q£** PBSI3+ * o - — > ^-O^-CT-b^ry 
pTnaS- out* I 3OObp©Jrnaf-EeoJtV0frt*, 7^fo-^ 

(oicrofuffc) X0CEU, *IT DNAK IT * &»4r0i&fco 

/ -A-ttQEi, Erff«-Z-P©5* «9 9~* pTaaS' KdeB3*f 
pTDaS' Mefl09©# * fcS&L-, cn^Oft* *Asp7lfl-C*Sffc 
U ? -*«fctfir~<-C©dNTPTOerU (£(5&fttt«l©a0t 
fc* : 56oil© h 'J *-Cl. pH8. 0. 56dU<OHqCI ( 6 dUO H B C(„ 6 
oM© DTT. 5 uMtOdWX JkCfliatKO? I/; 37T. 150;* 
l^"C75rfii,*t^X10#E3Tfftt{tr*) * RV»TXoafC3 ZiZftit 



t?|^f 6*500020 (21> 

A. Toa PolfiaeyiDS ' fe^tf 3 * $Q<t>gQKa 

*<9 9- pBS:TM7-l CATCC Wo. 68471, &Ta£pToaOl) <*o 
TmaiSfe-FtO 5 ' }fc@4c, ^-y=/y^t/^7*-K DC240te Jt 9C244 

X5 K pBS ! ToaT-lll, K 9 9 — pBS + ir ^ d - > 

n^li, pBS + ^<^ t»-«f»©^ -*rf ^ ^i/y-.tfo ATCtTaa Pol! 
<!) ATGtoC3C^^fft«<OT, ToaJ- KQ^tK; S- l&c 
rt>*-^-, J; 0 rj ^ v_ Alfc^HJttCRBS) ^jtj 

fflf «5iaofc»f:ESSnfc, »€®ffl©^a»li*fc. Too Poll 
<0fc»O&2ififfg8(P3 K > + U££E4r^bT. 3-K*hfc 

«!>3K>«>Kffit^ot 7 23^ttfca^fc 0 dfcfc. DG240HHdal 
*IK63tt*3- KS?9 0 ATCPfiCSSJICffiat ( 5 ' CATATG) , 4r 

Lt DC244riHcoi4gasBtt 1 3 - kecto ATCffjteiaicffiad *fc 

( 5 ' CCAJCC), DC240fflf3O«IU3 o^-* [t"PI ODlfc 
®fi»3D--f Ct^PI BDLfct'J^?n*?K SC245T 

i Cf DNAfflW<O0WU J: 0DSE£*\fc fl OC240<Z>£2 Aff 4r pTraa 5 ' 
f*dt# 9 t 0« L„ * LT|&ICpToa07ta* * nfc) o 
To© PollflGfO J ' jStei-fe* pSSToaS' H-lBaaXBgl (ATCC 

No. 68472, &<D%£pToa04) tyTSt&l&il&zt *} 9 9 |/tf V 
DC238Tffij3»^U^o K pBSTaa 3 * il-lBaa/Bel tt. 



ftoa?)-eA-,fc : 20/i Br/nl©-£WO SNA, 20d1ICD h »J ^ - CI. 
pK7. 4 . SOoUCDNaCI, lOtitftO a 3 CI,. 40ymO ATP* & X 00. ZUtlst 
^tt© T40NAV if— V/ 20 ft I a>E(5, 0t, Asp7lBfilffcL 

ATPisJttF lOfTciBsatt© T4DNAy XT- 4/* 20 a I OEltK O^T 

© DNAl2W*eSUf:«> BfScoy^^S K<tpToa08(ATCKi?V»Tf<del 
Stt> *»*J:apTB«03aTCGlttir4yV*rKcoIBBtt) ta^Lfco 

APi.rot-^-03VF o -TWTcAfiOToa Poll*T«r > 

? 9 -*T&tCEC2-f &• 



*<7 9 - 


ATCdfir 


BBS* 


Asull*/-" 


PDG160&&B 
pDGI6l*t*C 


Aop/Tor" 


PDGI74 


WdBl 


T7 




DC 106/DCt 07 


Aop 


PDCI78 


Kdel 


N 




DGU0/DG111 


Aop 


DDGI82 


Ncol 


17 


+ 


FL42/FL43 


Aop 


PDG184 


Hcol 


N 




PL44/FL45 


Aop 


PDG185 


E££l 


N 




PL44/P14S 


Tor 



<■ PBS- 7 y -2M7«DiS£-FI0#fcl*7 A^agfNO '/ * V 



—21 — 



pDGieiTfe&o KpDcisofe J: cFpocjeiitc/cacmr pDG 

S 45S.867^K 1989*12fl220 KB ( * ©EB** * C C |C?f ffl (I J: 
TtDJt*> UtECad ht^5. 9 -l±T> U tzttf- h 

( Therootsga pari tloa ) *>£©£- h*i'>EJt£©l/ h o u ? a 

DG240 : 16 5' CCATCAAAAACAAATAGTCTAGCCATATCT 

GTTTCCTGTGTGAAATTG 
0G241 E*)J8# : 17 5' AAACACATATGGCTAGAC 
DC244 EMS** : H 5' CCATCAAAAAGAAATAGTCTAGCCAtGGTT 

GTTTCCTGTCTGAAATrG 
&C245 K^S^- : 19 5' AAACAACCATGGCTAGAC 
DG23R ee^QD^ : 20 5' GCAAAACATCGTCCTGATUCGGATCCCGA 

GCTCTTATCTCTGG 
DG238 : 21 5' CCGATATCACGACCATG 

DC106 VZtt&**:22 5' CCGGAAGAAGGAGATATACAtATGAGCT 
DGI07 :23 5' CATATCTA7ATCTCCTTCTT 

DGI1Q E£H99 : 24 5' CCGGAGGAGAAAACATATGAGCT 



fJ^¥B-500020 (22) 

DGlll ffi*IS^:25 5* CATATG7TTTCTCCT 
PU2 ffi»3«*: 26 5' CCGGAAGAAGGAGAAAATACCATGCGCCCO 
CTAC 

PL43 8£#9<t : 27 5* CGGGCCCATGCTArmCTCCTTCTT 
PL44 28 5* CCGGAGGAGAAAATCCATCCGCCCGGTAC 

PL45 EJUS**: 29 5' CCGGCCCATCCATTTTCTCCT 
3 r>©t3rJi ©©££©« t"C» ^? * -fTTna Poliae-f^T 
t^^'iv/l/ft, *-£Soalfc iCfHdel (pOCl74. pDGt78> 

4 fcliffcot. <pDCU2. PDG184. PDG185) ftT h . Tea PoU& £ 
f<D5' #*SllN4eI* J: Xoa IT ifl ft U pTmaS' Nde*3**©fe 
©T«**^ fc4t-M4NcoI*T J;tfXoal"CfafcU*: pToaS' NcoP9fr» 
£©%©-»?&«. B&^a' ft£lt2XD&l& -ItU BcoRYTfl&ffcLfc 

Ptma3' ootllx* <& © ot fc *> * LTft 300bp©*2r K* * utifi Ufc 

KpDGI82*ii tf-fc©X*- A^fgffi IT, 

* f * -pTb*I34«3j« Ufc, :/-5*5 KpDG184tfJt J:©**-** 
*ffiffiUT, ^7 *-pTcai2-l*> pTQA2-34r«lSl*fc. 

* KpTo»l2-3ltpToal2-l tfl'i 0, p7oo 12-31*^— ©58 /©JJOc 
gi<0^aM^Qii:£f£tA: pctraal2-l© 2 £1#T 5 „ 

5 KpI>GI85fe,fcC/.L©.*^- A*fiSffl LT, ffl 31 * * 5 - pttlal I4r 

<Dffl*^*3lJ--C8&-!r *CfcflrtT£*. Toa DNAU? »J > 9 --tfCOC 

n^OTffia*nte©ffl«* 5' - ATc(a&®=> - kefi* ©^ 

-XATC) 3 K>© 1 -^Kfct^TigC *oR-raisfr**r 



i; 5 -i/<©r i-i39** w -r * s it's 

DNA* '/ t 5--tf-fc3Et t/tt«t4. Kl €6fcDa<0^ V>< * HI* , 
Too 3- KE^©ttC 14Ql=*»*t * jr^*^>©n K 3 01 

TOQG7 7^^<0PF5£K:4st»T, *r v - ©pTiA^-S^am^ 
?^-tt»15rEACl' / <^O f ^fi < 0J Toa PNAstf (SD5- 
PAGBU«feOUI2: S7hD3> ^ ^ J: *) ^Q©Hetl 4011*.* *t 5 fSRM 
**64-?r*fiE3*nfi c«« aejcDa) a>jg©£^fcfco ^fi© To* 

Toa DMA»K»J X KpTaal2-3t ^rWV * 

jtED <B. eoM) DCS DGII6*- -sl3lS Ufc. 10*1 

7 5X31*. f ^ h > C20g / 1 ) , »#x*X (IDs / 1 ) . 

Haci (iog/1 > , r v trs/ y xiooos/ i > toxin-? * > do 

O«7-5X3«30iCIC**i*"C 0.5- 2.0#¥ffie C A .••)ir«KJ S 

0.5aB«)t£23fifl/9 7 hA-Tft4i*i:r-i, 12.51/ y K 
AOiOIvlfclfcte, SOnHOKBiPO*. IGoH^Na^RPO, . 10dK<D^*> 
Q 4i £ CM dH<© MsS0 # *^«T l/fc. J?C©SDOl&*«*lSte Ufe : 2 
B/|{Dy^3-*<, lOflill/ 1 ©f7 i V. 2.5g/ I ©At? M 

EJ, looaa/ l ©t v tri/ »i feitf iooos/ l © / *s*> 



lllffi* Ufc-t -5 KISS -t LX«Q?St30-C<i*fi*T 4.S(^«0.7 

fflftA Toa DNA* U > 7 -*©<&•£*»*■ L/c, atI©'/7Mi 
pTfflal2-37-7X i K©P fcf-©&**£?fHrL, * L r H^fCT2^© * 
0^1045^07 r-^©0 vyyizJ;t)3 - KdM^QESS 
»cl >; 7-U y ^-©^ett/fclCJ: 0fiS**l/; Toa DWA^ »i ^ 9 

ffl^Jt Toa DNA#'J / 9 ^T©SKlW 6 4j lj 5 Jt ^ tz^S 

CL pH7.5fc JtC/IO D H©EDTA*f JtCM □«© DT7) ©fTQC?i, * 
Lt7"o f-T--tffflQ?Sl'fcSfcnr* (PBSP4r 2. 4foBC a<e<7f 

I u ft/GlC, -C- (✓"CTLCK4- 0. 2aEfr=:> - iHJatT i 3(Auieo) 
7l/>fEAtJV , rt 20.000pallC*,^T©13 * tTl3l>Saa 
gU-Cttg££fiT3*fco •3l7-ffiiaa©4rTEe2Q' > fi4» *0 7v?T 

-■trm*0«9«r 5.5xa£3QQ©miatt <»hi> k^ctu. o.sm 

ORGJ7 * t,TQ«lC75*CK *U*C75r 

UT7CSB C|. coli ) it/Stt*nfc;>/<? 51* 

20.000X g ©304JK©21OfiitrB±Lfc o Ton 0NA»Jf ^ >5--tf 

C#E3fl) €r^^TT6 Ji®*IS *£-IiB -> T £2 < « aE©>95«*it£3 
$^3fci&|-:^53//«K»J 5 XPolypln) P © l/^ A * fit D it JSC J: 
*) 0.6- I M w/ v©a§3) . EfS£l©^y 5 > 

(PoIfdIo) P*0-Cfiif'.»r30*E3a2at:*a^U<rj»«&i*o< 
tB * It w©©K3&«O.00Ox ft -ea0dffiIS4>tT. itDUfc 
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to&tB&ir*. Toa DNA4?y * 9 --tf t^snrai:®*® <£g? 
I!I)*I2->-CQ<d 

»E5 IlIgSOsB© h $ A -CI. pHT.5 . 0. 8M©RE2 T > * - •> 
A, IQaHCBDTA* XV I s!I© BTTO«t?tJftU7i-/t*7r 

(seac^i/tAtit), 0t^-c i — 2 * 9x.fco© iocan©Kci 

&&m't*imGl8LX&i>LXiz®&<Of t s8rr* E. cell*://** 
J2*Kt*-T*o ftCt^T Toa WiAtf'J y 5-*r~**5 A***50qH© h 
»JA-CL pH7.5 ♦ 2M©iRf& % 205* (v/v) ©Xf U'/^'J? 

I0dH©BDTA* AC* J aB© 0TT*^?r-5-*©caffi-c©w L» * 
it dna# m * 7--tfis«**^r «2Jra«^-*r« <»sm „ 

fia&i faa DNAiK'J ^ v -^Ofl2tOfSS*» ^>-» '} r a 

-X4>?wh737<- m&t fc«U8T234ffl«* DMA* 'J > 5 

dim*? 7 ^sx^aetsao^tcfflWfiaisu, 1.51*0 

©£tO©a05* (w/v) ©^ 'J -b o fc — fiSC *L"C-20r 
gSflgl 6 

<Pg Toa* if y 9 - *HBT2a4©%% 
ffl^i;>7--t\ a * vMitt EI HOtr *; it * > 9- * - > © a K > c 
ToaEte*©=»- KE£l©tta 284Kfr&r*. Toa DttA4? 'J 



© 3 -0<&V*X<D K V -< V (C b It 4 7 2 /fiEJIlOtf -7©«ff 

ft* 7 5 y SJa^yt^ v ? 7 uT--tffftt<ofcii>ic 5 2-^o» i K 
t, Toa#»j jf ?--tf©g«aanfcj&sa <het284> « 3 • - 5 ' x 

+ 77 ^ UT — J: CF^A-- 7- y-7*< V ^(proof-readiag) 

etttwrfi**, s' -3* ? 7 pt --est** scaur 4. 

lfrL<£A<i3' -S' x + v?7l/7--«fffltt|:o^TOS»lO 
SaSSiS<DyA.r * Y 4* J:V»»T y *-f lis T^-Xl FpToaiS 

*fR*tr$*i&0 (?. coio nriaairioaissnfc^'j > 7 

HBT284TDO DNA* U J* 9 - * 7*9X5 KpTnalSS-S-fc-lT* 

QE3 ce. con) @» Dcne^fcfgs tit.' 109 y \-*o&m&Q 

«75X3|i, b> <2Qg/\ ) . C?*Bx*x (10s/ I) „ 

y^a- x (10*/ i ) * 7 > tr w > (Sfloff/ 1 ) texv+r i 
> dooe/ 1 ) *-a*rL*. ©©^^x^i-ss^^u- h 

Ufc. V X 3*30riC*V»X 0.5- 2.0j!t^©fit CA...)I= 

<D*GRU9FI&I*, 25qH<OKBiPO,. IOoH© NaNH 4 HP0«, 4oH©^x->© 
f h U •> A, 0.3nUO FeCl., 0. 04nHO Z&Cli. 0.03&UO CoCI». 
0.03oI5(t> CoClot; XV 1 aHO H.BO.t^^Tt^o 
SSSQLn ; 4 nH<0 HffSO*. 20 fl /I (D7*3-X t 20m6/ I ©?"T 
5 * itfSOoa/ 1 ©T >lf f 'J >. pHtHaOHT 0.8tcejI3U, 
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X •> TG3fiE Lfc n 

FpToal2-l* BspHl (? ? nTf- KttC fi«) ^Atf 
BindMI ( ? ? 1/ 1 f K G2629) TmitUfco ITBIbpODf^^T 
/Ta-xVAGJISiCkUOabfc, DNAft* & T 3Ef a — x % fl-D IT i 

efSoDffrt-S-WT-SrAr^X?^ X*3X^- (Costar) 
Xtr>*»?x?4 h9 \<o* "C-20TCIZ tf^TCiaLfco 

fiQr;4;t^TQi3eav h ^ d 7 - ^(oicrofasQ) © + 

TElCELfco 0KA^^^nr*7 ^t-t^ tr- F • '<^(Spood Vac) 

UfclSW-^KcoIt Hiodni*CK(fcLfcpTaal2-i© + i:^ 

$e©S«iat<or, 178ie2S«©DrfrfiNcol^ it? HiodltIT 
m (t-f&Z tCioT7*5^5 KpTmI2-|*v £«JKi Cfc^fl©0r>f 

©^^iit5fr©xw ? htsi;, -eurpTooi4ta^r*r^x5 

Zf 7 XI KpTooI5ttB-©aDLfcDiK-tpTBat5© + IC^D-r. 
vrr*C ^4= Jt^TOffiLfc* pToaUtBec, pToal5tt3ea 
Toa DNAiK 9 * 7--tf©T J / D l-283€^fipf * # 'J /^--tf© 
raSltfaiOT* : £3Kli3£fiS3 - KSm©ftQ 284© ^*i>(0 
3 F>IC*l%TBJf&-r*o 

pTD8!4feJtCfpToal5©^«©aa7'f X i K«» ft TOItDa©^?- 
n©4:&^Wlce&<CQTfc£tt DNA^'J ^ 5 -V 
Htfc; 7*5X; KpToalSI* T4DNA *) ff — if X 0iC5V*U^VUT4CV 
>7--tf*aatfc w TcGQ CE. coH) PoH©0 IrJ-tSKtQ 



- l.Oxio'^CSfi&fc&t (I5©ft^BE CA..*]) IZ*OK2£l*-fco 
J0nSS*38TICi/7 HTv HBT284© Taa DNA# M >» 9 --tf©^ 
R£S?*7Lfc, gK©^7 MipToal5©7*9 x i F©=yfcf-©K* 

cflir * ut razees *©*»©& fi7D7 T -yo'J7y> 

©S*n*: Toa OHA* 0 / 5 - ^21fe^© ^ A ^ P t t*d*-^- 
m«a*e^g3©037 (A,»)t:OD?^ -f UT£3-6lc Jt 0 «E 

Lfc, Cffliasa (i^Mff/i) «-50oh©f »;x-ci. pH7.e. 200a© 

EOTAtf XVZ096 (w/v) ©r M * o-^^^^-jTfi9Lt»»£}© 
£2 JtS L CHI & * - 7 0 "C T D? Q U ft • 

2oob©ksla: e-x<ioos ©saii£i©iBa*^^rire) «=v 

IOOqI© ] XTE (50c!I© h U X - CI. Pif7. S. IOoU©B0TA) 
L. * tT DTT€- O.SmHir, PHSP^ 2.4oHt=, a < ^7 + 1 
iiff/alt:, *brTLCK (7*o^t-<?B1SJM) ^ 0.2sHi:SteU 
fc. 8*P*$-flcJ:TI3£?U ^ LTSiQ© ^ U > ^- ©t T^-Cf? 
©abfco C3i3!Bi3i2£63&*7 £ >n (AdIdco) 7P>fC7jt 

A© + T 20.009p*tlC*sl*TSigLfc ( i ttK IT £ ©C % B 

fi» Lf:£3ia©H^^« S 5>05O» ©ffi J3 -^-f ^ Jttf 70W©T 
h7 7 *-T4@j@0ffi&Sl,fc<, JS^KfiQ©^ I dH© DTT. 2.4att 
©PtJSP. I v B/al<t>a 4*<WsU XV 0.2oH©TLCK C^E3 I ) 
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-e tr75ro*Iil5^E3©L-CjtQ0 <§. coll ) t&±.<Dfi >/<7 
4r UX$t.bX20»E3-f >^a^-5/o>Ufc« 5 1C IC it K » X 20. 000 

feu, -etrjbe^tt (dsn) *iSE-*x0i'fc„ . 

HUT. DNAiiJtC/ BNA©£0£ L/i 0 # *) I XPolroin) P(34.98 
dIOIOW Iv/vl , pH7.5)*SiJatCQ»Ltt*<-&. 437o1©3rO 

in; o rir*? nxs* Ufco o ri;*f^x3os-a, kw*2o.ooox 

G-CZQ&®M4>lste. ±Q*ffi (^nilDt. 50oU© V *) *-CI. 
pH7.3. 0. 3 M © 58 £1 T 10dH© EDTAis Jt I a«© BTT 

©^T^tSft: Lfc. I00ol©7 i-^t?? d— j<C0*5/-(3. 2x 
12.5cn) tC, aOml/f$-Caffl Ufc. C©* 5 200al©rs| — q 
Q£Er^U (SdCYtttAiiiK I50bI©50oH© h 'J X 

-CI. PH7.5. lOOotl© ttCI. |0pH©EDTA*S Jt V I dH© DTTT6fc# 
Lfc. l*nmeT284© To* DNA* ^7-*f» 5A^450aU<O h 
'J*-CI. PH7.5. 2M«SRv 20« (w/v) OXf UVT'Ja 
-/K IOoK©EDTA* Jt O I aH© OTTi T -5 J2SrflfcXfi?0 L. * 
Lt PHAtf'J > ^-"trfSt****"*- 60t3l*7*-/H,fc (»MrV) , 
#HVI*r50aH© Y ') X -CI. PH7.5. 1 oH©BDTA*» J: I oHcODTT 
©«frT50aK© KCICCQ L V*S?tltt IC £t ft Lfc. C<©K«5, ffi 
£3gj<r>*t»*C 3 FCS{tLfc ISot©^'* 'J V - * 7 t o-X©A5ti;2 

ret^L, -eux^-fiiaiffto i5osi©o.o5— 0.5 

M© KClT:»aLfc, DHA# »J --tfgtttfO. M-0. 22M© RCI 
©fflT»JS d tlfc. pTnalST J- - K £ A fcC&S* Toa DNA 4? »J / 

5 - u. Dtai, tit 2.5xi7rj£ias5 



If H¥ 6-500020 (M) 

& (50dH© K •} a -CI, pRS.O, 250dH© RCI, 0. 25nBO EQTA. 

2,SoH© BTTfcJtcF 0.5MO7^->20) IZ «f b Tffl WO S 51 
S&V'X 1.5*Q©aD©80S4 <w/v) © 7 to -*<&Qft t. 
* IX -20T:Ki?H-tJfr&bfc. AS»:iCt;t» ^><»J >*7r o 
-XiSffi© DNA#»J S 9 — H * fctt 7 -t — **7> t a-X&lfl© 

DNA# »J /< 5 -*£Bffrf Z5*l.*l±S0aH© h y x-Ch PH7.5. 

I nB© DTT, I pMOBDTA*,- Jltf 0, 2» (D~J 4 - >20© «t*X50oH©KCl 
csju^attcsjiau * LXP?-©&aS©*T3SSD<tL*:T 

* IT 10* 5 A(fc©©K — £1018 + © KCKD4JE C0.0S— 0.8 
M) r»Wtfc. DNA* *; * 5 --tf»t± <0.25~ 0. 4M© KCl<OK 

t>T, 35 S3 DNA TaaiK V > 5 - co^CEtB tt35fia X 14 Cl£iX Taq 
DNA (TttfcS. Aopl lTaq tt ) #0 jt 9 - -tf ©iP&Ja© 2 « ct 0 % 

$ S < ^ & C ttrtt, UET2fi4Tjna MAX — -t? ©97. 5TC tl 

^)+S*KJS3 li^«£t To* DNA=K *) / v-Vo^i^JS^O s©av>„ 
lOnB© h O X-CI. pH8. 3i"J:C; I. 5atf<Z>UgCi t CTaq$fcU?cS 
Toa WA# M ^» 7-etC-3l^T) * 3oB©tIeCIiCUBT284ToA DNA 

# y jt 5 --tfU^V^r) , 60dH© ffCHnq, 3^«a Tn»i? Jt WHBT2B4 
To* DNA^f*J / 5 - IZ-3l*T) KCL^d-(tfrT284TQa PMA* 

, 0. 5tf M©«-7*5^V- PC&Olfe JtC? PCR02, I Off 

©^/-^DSIDNA. 200iiMO*dNTP (dCTP^&ttT 5) , *f Jt V 4 

#«:«!>£e?0***rr* PCRS*97.5ri=4iv^T*et-*»'f -c o 



Tai OHA tf'i > 1197. 5XT K £ <,*T W I0J> O^tS IT U fc 

A*, 3tfi& Tina DNAiKM > 5--tf«S7.5rufe(r»xrj.2I — 22^®©^ 
CEJSfttTLfco J3 < C t irtt, Taa DNA--K »J / 5 - Hftf)HET284 
©J^SSti, TAq*fc«7i£ Toa DNAiPy > 5--«f©t'mJt0#JZ 
tcfit^^EW (50-55t>> tirUfco ttET284Tia* 0NA4«y>7--tf 

Js J: PCR4flta©E«©S^"£EEtti-n^ d ti 6Q^0<oSEIi 

50/* I © lOffllt© h »J A -CI. PH8. 3, ScU© OgClt. 20^M©& 
4MTP. 0. 5off©'< 7 y * 7 t — 5? v t*fO DHA. 0.5«M©7*? 
-<-r- PCR01, 4Btt© bET284Tna DNAiK V y5-tffcJ:c; 0. 5nfl 
©7*5 -/t- PC8024 fcliPLlbt^^r-r* PCHQ€-. i ^sj©9ar 
©T (ffitt) *? i V 2 7>^©60*C©T (T -- U >r-fi>£l> 

t/tf h'ox^^jit, at;rr7"5-<^- PCB0i4»J:ff PCR02ii, 
PEC! Gone Aap" * 7 >©-£8^t*^fc- 7*7 -f ^ -PL10UEW : 
(£755*^:45) 5' -CCCG7ACCTTTGTCTCACCCCCAAC-3' * 

UT'<> r'it7 T -i;5J,fO?n*f K 8]09-81S0i=W IT 

isiottxa a. 

7* PCBOlfcJ:*/ PCR02li, 500bp<Z>£fittt 

«r*0eSTT«. 7*5-{ v-4t PCR01fciyPLl0l4 5 A/fr^O I kb© 

S> 5*10793- h *T Jtf o-xy^OU^^cCftl-JMj, * u 



HBT2B4Toa orfA^'J v - * ti h CI J: < *0$3 L 

nm& 7 

ifCECaUfc J: 7*C, 5E^tt Taa DHA»K 'i > 5 --If fiS^O^ - 
tifc^ffl (BET 1 40) © Toa# U J» fctt^fi«#9 ^ 

©i5S4-3> ho-Ati Cijft*te«o >» ^ -tf©HBTK0© 
- KQ^tSSl^^ ^ 6*5fe tfco C© Jt -5 *lc^A*6)JKir 

nfcsae^05^<EW9ffi u» ttt%T±s©E3fW**«i»snxv*i'< 
ttfcfrfcttisr* Jto t?t^ pcB«ca&^^t i>x?^&*i«o c© 

^ffittWflite«^U0i Lt*JiK81R2Bte («fcHft©&^) ©Qi& 

tea 140© >» y©3 f>bsa7 **±t2u$phic&fc$£?Air 

*Jt5lC W^7*5-<^- (PL93) ^aWCfco ttd 624l=Xoar* 
^tf Jt9(C, fi7*9^^- (PLOfl) *3CTl/fc. SoalXEttftftUfc 
7*7^ S KpToal2-lt PCB©St bTfcJBUT. 225bp© PCBffefiE 

mft©B?C, PCR£ja&£ PCRfiXBQ^^ + ©SOi< ff /Dl©7*o 
-J i ^7^-«tfK+ 0.5W© SDSiSjttf BmaceDTAT&KUfc. 
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□aiSEcxat, -tLTasa© pear?* h •> = > 

(Ceo IricooM 00*7 -f * o 3 ^ h U-^-T^iLfc 0 

iacaaftfcstffcsphirrafcu, Rv»r;i;-TasuT t Spo- 
ils tfcSfcfce^f&jRS*-^ 0, -tC-CQ&KXbftl-CfBfcLfc* 

T&-»-fc*c&4 -5) ^uy-r^€ru, atn-cxbairm 

>*"&±ca> i2?A**ifcSphlffltt (ttE UOC *f * * *- * - > 
a— FEI?9^ SJbKE) t <© 88 > 7 U -i<Da 

FL63 E??S%: 30 6' GATAAACGCATGCTTCAGCTTGTGAACG 
PL89 EZW3^:31 5' TGTACTTCTCTAGAAGCTCAACAGCAG 

Tim DNA# M / 5 ~*«HBn4O0>$g©fiD4>t*3S&tt. ttfil 140© 
>f tivoa ^Jbffio »j * v SB tft(ft8$) 
4 C tie J: it^ti C£**T g 4. sTtfrOJ-U** Ktttttt 

3- K5llfc^>'<?JI«)7; / EEM^ffiftttt^C, BBS* » 
ErTT4 w t*<TS 5. 



¥6-500020 (25) 

tltVVQftlfc, -^OpToaOS <NcolD££*r*-4£0 * o- 
V) X^^y-V <Stratasen«> 0* ££3 DttC A 
^A^<-7 y — ^ R48fl"CH C^OSktT* 5 C t C «t it&Qlfco 
ttpToiOBfc Jttf pBSIS+O Ppgfl/S ft* £ 3 l*Er /TO f^t 7 
^K-C@ (ffappcd d<iplex>j 6. 2 o© 7 7 % I K€B6 U 2 

»0»E3aoac* Lrssicir s^a?a«i-tf-4c t<:«t oxft-»fco 

«PfiKi6Q/:U * UTDrJt T4DMA tl 35f — -t? IC Jt *) 23fe$ U-fc* 
SE£4rCtSi09£SJ4- 200oao«-dWTP*fJ:cf40oH<D ATP©*T37r 
C*l*T30*>&im3Lfc. 

7 (PL65) Typ-t*>rt*ci:icjtotetffltfc, at -T 

^-*pTaaI9ta^tfco 

pTaalO*$<& PBS*££ttfc*t5»*. Hcot/'XbalSrlrOX-f * ^ 
fCJtDpToal2-l*lc 7 rtfc, r?*$ KI9*NcoIfr £0 

Xbal-C«jtL, *l/T 82ObP<D0rtt** -b©S3I3W 7 Cfe tf S ± } 
t:* afttfrGfrlC.* OfSHLfc. pTaaI2-l€Ncol. XbaliJ JtCfXcal-C 
«<fcl*fc. Xcalic «t4«7Bfli, 91 $ & < SElIS <D fc P8S+0i 

*5tl4 C#",* 9 tf- -tf fc * Cf40QMCDATP>„ fil&IZ, SS3<0^6i:, 



FL64 Sews** : 32 5' CTGAAGC ATGTCTTTGTC ACCGGTT A CTAT 
GAATAT 

PL65 £2WS9 : 32 5' TACTAACCGGTGACAAAG 

mm Toa DWA4<«; > BET ASP2ICP%a 

Cco^A^tlfcJ' I** — ><D3 K>aTO0«*X5i3 It4. 

Effi^R— (PL63) . fcJtCf STObp© 

iQCES nfc^fltS^tr V h 3 XCaotrlcon) -I0O^-< ^ a a > 

U^o feffi©*^ tr - K * ^ ($pB«d Vnc) QE8SDXDKrU, »! 

Xbal-C£f<t1T4 0 HCJI-, pToa!2-I, pToa13i? ^ttpTaalJ-BBSiK 
U2^o£dm©pTttfl:U. * UTiDC3#H-«*afc©fciafct'fclB 

«>a k> i-cojc**tnr 4. 
©3F> Glo74Kfet»T Pflter 4 J: -5 



fc*<X34. /f-^"- V<^3 K> JttfNcoICfftt* Glu74«IRrtC5? 
At-S^^IClSEr^-fv- (PL67) ^aatt*. SS1T4Ta^ 

c©??affitr L/tjta^*^ -r-tDEM^Tatf itf 

£#j24>JBU£a-r4„ 

it *) ee^g^ : Em 

FL66 EJ?Q?:34 S' Cf ATCCCATGGATAGATCGCTTTCTACTTCC 
PL67 ISjff^ : 3S 5' CAAGCCCATGCAAACTTACAAGGCTCAAACA 

«V-A»«lVfKCRB5) ^CCftr 4 r t (C Jt-,XjSET>-4 w t^T 
$4c T 7 iae^FlOO^o* — 9 —ts&& BBS*0?ffi IT, 3S^^< 
? * -pToatTfreo Toa DMA^ 'J / 5 — 4)HS4ii3i2 
T 7fiE^10©y D*-5-^*f Jt^QK-^NO BBS*fiemi^T, % 
&'<9 ^-pToalB^ Toa DWA4i */ > 9 - V OiSSl*fgi3 C fc, 
CtliO'O ^-<OOlStt, pTaal2-11»tft<Eir4^--^S«IK£B 

*?J:Cfr7'f7-t BBSt©0<D BapllDiUft^Wffl ^fcc fiFIE-sr4 

^o^->-*, Tra<o?jiS^cffiGiir4tt{3^cnar4tta«*effl * 

Lis pT B al2-l*>£9llfcL*LT*jaT 7 IQC^ 10^o * - * - * 

^V*-h*o< pToa7CT Tflfi-f 10<O HB$*%o> *o < 

-5fc»IC pUV^it^© FR4I44*J:C? Pfi4I8*S'fr fiHSE)na 
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agfi rftsoj j^^^auyta < Ann* ji/mcoixh 

(ttfc^5A5 KpTDal2-l*«=* o-r-vr Lfc, DGllSe3=QB 

^na^pToiiB (o&^no ©ftscfc^xew 

* Aril!**? SjpBiriPffcLfco CO DNAK**, ApUt*>£0 
flspBtr^<h U:^7X I KpTaai2-l + ©Pt ^o*-*-tsa 

bfc. 

ij /7--t?iae-f^^w-r-5 Jt^cO0*nfc>c©fr (8. con) 
te * « e n a © a i= eqt * • 

F84I4 E^S^ : 36 5' TCAGCTTAAGACTTCGAAATTAArACGACTCA 
CTATACCCAGACCACAACGGTTTCCCTC 

F8416 Ei*8*S-:37 5* TCGACCATGGGTATATCTCCtTCTTAAAGTTA 
AACAAAATTATTTCTAGAGGCAAACCGTTG 

F8I18 Wtn-Q^zZZ %' TCACTCCGGArAAACAAAATTATTTCTAGAGG 
GAAACCG7TG 



jujjo a - Kffi^eOE2IR©f?it«» T62«>=> - FEW © fc*6©El G& 

colj ) ®TrpB<E>Q&4> 8=»K>IClfLX-fV7 1/ "^tQo LfcT 
7 * 7 y-^O^B*"* K*>*<*ff (GK^IO) © 

fifiioioa F vfc J:tfS£RBJte VWtff L*. TrpB<Dfc#OTCA 
(tfifc) 3 KVfc 7 na 2 G ATG (69(6) a K^tt r * 

^ ?n > uxv ep* TCATG*fcjfcr *. KB*i*>raa 

£ Tinas- KE9KDI3R t ©HK, I ffiSH>7 u-i- t/7 h £*0 

TE©KiePli:fc^t, T 7 iQC^-lO-^OiS (B. coli) TrpE 
/TTPDCa££«©fc#*rT4Brtf CTrpE** fcOflta© 6 a K V** 
&F TGAfPit K>«& CfUTrpD* 5 »*-'<- -9 v^T4 ATGP8J& 

EDITS J: -5 13, SWW«=* y ^ * > ^ L fcSS?!^ * * -««J*I= 
*»l»X*£ffi LfcT 7 £te*?-10-*SO CE. coli ) TrpB/TrpDD^ 
£*6&li£«# »J 3* * ? ^ * Kfc UX<DJfc-f*C fc**XS 4<, K> 
A * t\ * ESr <t> * to E n * T ffl fc i E n « © © K 12 iS * o 

T 7 fite^lO-rfcBO <B. coli ) TrpB/TrpDQ-fr Sitf® ft* r 
7 X i KpSYCI863A> h-fv-i v -PL48^ J: tfPUfl^fcffi LTJQ<3 L 

o- v) *<DToa PolIJae^-flJ 5 * StK)** ATCPJte a K> 

if >^ena*siL, c 5 ut^hwi^ aawiG^iEtaT* js -5 ^ 
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